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Reliable Direct Sources the World Ouer 


FOR 


VEGETABLE TANNING MATERIALS 


QUEBRACHO 
WATTLE EXTRACT 
WATTLE BARK 
MANGROVE BARK 
MYRABOLAMS & EXTRACT 
VALONEA & EXTRACT 

DiVi Divi 
CUTCH 

SUMAC—LEAF & GROUND 

TARA—PODS & POWDER 

OAKWOOD EXTRACT, Swedish 
LARCHBARK EXTRACT, Swedish 


v 


U. S. of A. Seles Agents for ‘'N.C.S." Brand South African Wattle Extrect 
U. S. of A. Seles Agents for “SENS” Brand Powdered Valonea Extrect 


The Olson Sales Agency 
Smport + Export 
369 Lexington Avenue, New York 17, N. Y. 


T 


Ceble Address: 


“ oe LExington J 2-3734 
COROSAGE 2.3735 
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ESTED and proved for 40 years—Diamond A is recognized as the 
Tanners’ standard sponging and washing compound. 

Here’s why. Diamond A does a double job— (1) It prepares sole 
leather for rolling and protects the grain. (2) Used as a dip after rolling, 
it toughens the grain and improves color and finish. 

Why delay? Let the Borne, Scrymser representative give you full 
particulars on Diamond A. You'll agree it’s in a class by itself. 


OTHER BORNE, SCRYMSER SPECIALTIES | (1 N 
(Get the Facts about These, Too!) ow 
$ COMPOUND for WHEELING (R SE 


COMPOUND for SPONGING Our Laboratory 


Supreme A Compound Facilities are 
Bretolene + Saxon Oil always at your 
disposal 


PU NTE UNS cb 





SPRUCE EXTRACT 


POWDERED SUPER SPRUCE 


LACTANX 


Robeson Process Company 


Operating Plant at Erie, Pa. 





Robs Tae 
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tad & pen 


EXTRACTS & RAW TANNING MATERIALS 


QUEBRACHO WATTLE 


solid: solid: 

HOT or COLD WATER SOLUBLES SOUTH AFRICAN 
liquid: liquid: 
SM... SMS WATEX 


ground or spray dried ground or spray dried 
ORDINARY . . . PUREX WATTLE 


iY? ABO Lenn CHES TAU T 


spray powdered & solid spray powdered & solid 


MANGROVE & WATTLE BARK 
WHOLE & CRUSHED MYRABOLAMS 
VALONEA TARA SUMAC ODIVI DiVI 

SPRAY POWDERED MANGROVE & VALONEA 


Importers and Processors 


tHE RIVER PLATE CORPORATION 


Executive Offices: CHRYSLER BUILDING, NEW YORK 17, N.Y 


TANNIN EXTRACT DIVISION 
Sales Office & Plant: 573-589 FERRY ST., NEWARK 5. N. J. 


Subsidiary: THE TANNIN CORPORATION of MASS. Office & Plant: Peabody, Mass. 





ROHM & HAAS 
RESEARCH 
IMPROVES 
LEATHER 

PROCESSING 


... helps 


speed 


unhairing 


Commercial leather making processes are simulated in 


detail at the experimental tannery of the Rohm & Haas 


Ce 


n unhairing a calf-skin in a test of dimethylamine 


fate as an accelerating agent 


Discovering newer and better ways of 
unhairing skins is just another example 
of how Rohm & Haas research is help- 
ing you in your day-to-day job of mak- 
ing good leather 


Research work at our Leather Labo 
ratories includes a continuous study of 
leather, its uses and its many process 
problems. In addition to the latest test 
apparatus, a complete miniature tan- 
nery provides facilities for running Sstart- 
to-finish tests on many kinds of leather 


Rohm & Haas Research can help you 
grow. The experience of our research 
staff and the facilities of our leather lab- 
oratories are at your disposal. We 
welcome consultation on any 
problems connected with leathe1 
processing and are always glad 

to assist, in any practical way, in 
improving old methods or devel- 

oping new ones 


Onoron, TAMOL, LeuKANOL, OROTAN 
and PRIMAL are trade-marks, Reg. L 
Pat. Off. and in principal foreign countries 


operation 


»ampany. In the photograph a laboratory technician is 


sul 


Rohm & Haas Leather Chemicals are world 
famous. Among them are: 


OROPON—the pioneer enzyme bate, 
standard of the leather industry. 


TAMOL —the dye assist that made pastel 
colors practical. 


LEUKANOL — synthetic tan assist responsi- 
ble for popular acceptance of white leather. 


OROTAN — synthetic tanning material pro- 
viding in itself a complete replacement for 
natural tannins. 


PRIMAL —leather finishing materials in the 
form of aqueous dispersions of acrylic 
resins. 


Chemicals for Industry 


HM @ HAAS 


COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 





TANNING MATERIALS 
OF ALL DESCRIPTIONS 


“DRITAN” CLARIFIED 
SPRAY DRIED QUEBRACHO BRANDS 


QUEBRACHO ““HORSEHEAD” 
WATTLE “BESTSOLUBL” 
MYRABOLAMS REX” 


SOLID WATTLE 
SOLID QUEBRACHO EXTRACT 
BRANDS 


HODGSON’S 

“SASTRE”’ “HEC.” 

“GRANCHACO” BRAND 

“FORMOSA” WATTLE BARK 

“GUARANI” ALL GRADES 
FRENCH CHESTNUT EXTRACT 


PROGIL’S “LION HEAD’ BRAND 
SOLID * POWDERED * SPRAY DRIED 


TANIMEX CORPORATION 


350 FIFTH AVENUE . NEW YORK IT, 


CABLE ADDRESS TANIMEXCOR TELEPHONE LONGACRE 4-7440, 4-7441, 4-7442 





GET HIGHER QUALITY LEATHER 


thru better neutralizing 


with SOLVAY 
AMMONIUM BICARBONATE 


Get Higher Neutralizing Power 
de | av. ; Get All These 
Advantages! 


dechatidealrtiadtabt bhatt Xe Better finish and 


ee Be uniform quality. 


Dee Me ee 


%& Upgrading leathers. 

Pounds of hydrochloric acid neviralized by | Ib. of alkoli 
More uniform dye- 

ing. 

Get Lower pH 
ee Deeper penetration. 
Att Improved grain. 

. 
= 


afore... low pH — a 1% 
COs * so4ees ct 4 t : 
Y Sansonane tt solution has a pH 


Am 
; me BICARBONATE of only 7.8 
as 
is 36 46 36 46 


Comporoative pH of solutions at various concentrations 


OTHER SOLVAY PRODUCTS FOR TANNERS Send for Test Samples 


Cleansing Soda XX * Snowflake” Crystals Write the Solvay office nearest you 


AMERICAS FIRST SOLVAY PROCESS DIVISION 


pReSeeE ALLIED CHEMICAL & DYE CORPORATION 
61 Broadway, New York 6, N. Y. 
BRANCH SALES OFFICES 
Boston *« Charlotte * Chicago *¢ Cincinnati * Cleveland 
Detroit * Houston * New Orleans * New York * Philadelphia 
Pittsburgh ¢ St. Louis * Syracuse 





ARKO FAT LIQUORS 


FORMULATED FOR PERFECT 
TAKE-UP AND NOURISHMENT 


ARKO FAT LIQUOR L M:—Especially made for horsehide, 
cow sides glove and garment 
leather. Excellent for goatskin 
glove and garment. 


ARKO FAT LIQUOR L C:—A superior oil for deer, pig, cape 
and cabretta glove leather. 


ARKO FAT LIQUOR C B:—Processed sulfonated cod oil for 
vegetable lec_ ers. 


ARKO FAT LIQUOR D:—For very fine suede leathers where 
dryness, nourishment and stretch 
are required. 


Information, samples and demonstration upon request. 


Newark, N. J. 


Manufacturers of Industrial Chemicals 
for over 50 years 





SYNEKTAN 0-230 


A liquid synthetic tannage that equals the qualities 
of vegetable extracts. Replaces Sumac. Used as a 
retan on chrome stock. 


SYNEKTAN NPP 


For high grade whites and pastel colors; produces 
full plump leather. 


SYNEKTAN NCRP 


Specialty syntan, used in combination with chrome 
tannage or in the dye bath for better grain. 


TANASOL NCO 


Syntan in beads, to use with extracts in the tann- 
ing and retanning operations. 


TANASOL PW 


Syntan in beads, to use with NCO for bleaching 
chrome stock and in retanning chrome stock. In 
the dye bath for good level colors. 


FUNGIZYME BATES 


Pancreatic bating salts of standard, controlled 
quality. 


BATE A & AS For sheep skins and sole leather. 


BATE B & BS For furniture leather, side leather and 
calf skins. 


BATE C & CS For goat skins. 

SULPHONATED OILS (Various Bases) 

MONOPOLE OIL (For Finishing) 

EMULSIFIERS AND DETERGENTS (For Good Degreasing) 


Samples and information upon request. 


JACQUES WOLF ao 


Plants in: Cliften, N.J., Carlstadt, N.J., Los Angeles, Calif. 





QUEBRACHO EXTRACTS 


“SUPREMO” “LUNA” 
BRAND BRAND 
SOLID-ORDINARY COLD WATER SOLUBLE 


INTERNATIONAL PRODUCTS 
CORPORATION 


29 BROADWAY, NEW YORK 6, N. Y. 


The Only American Manufacturer of Quebracho 
In South America 


FACTORY AT PUERTO PINASCO, PARAGUAY 


Otc tery 


MANUFACTURERS IMPORTERS: 
LIQUID MYRABOLAMS 
QUEBRACHO WATTLE BARK 

EXTRACTS DiVI-Div! 


: VALONIA 
FACTORY: ETC. 
Staten Island, N. Y. 


Representatives 
Harvey J. Boutin & Son Yocum Faust, Limited 


Sen Francisco, Calif. London, Canede 


Gonzalez, Ramirez y Cie The R. J. Vogel Company 
Hevene, Cube Mexico City, Mexico 
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\S PANCREATIC BATES 


FILLERS 
SOLE LEATHER FINISHES 


TANNERS SUGAR 
TANNERS LIME 
CHEMICALS 


i Hn. LINCOLN & SON, INC. 
COM DERSFORT. PENNA. 





Why more and more 


tanners use 


Diamond 


Top-notch tanners learned long ago that 
high quality leather comes from uniform 
process control and the finest tanning ma- 
terials. 

To these tanners, DIAMOND means con- 
sistently dependable, always uniform chemi- 
cals—Tanolin®, bichromate, fat liquors or 
neutralizers. The reason why lies in DIAMOND’s 
processing control at every step from raw 
material to shipped product. 


Fast delivery from eight strategically 


Chemicals 


located warchouses pleases most tanners, too. 
Call your nearby DiaMonp representative 
for information. He’s trained in leather 
chemistry and backed up by D1amonp’s 
ALKALI 


entire technical staff. D1amMonp 


Company, 300 Union Commerce Building, 


Cleveland 14, Ohio. 


[eee? Timmond 
~~. Chemicals 





Agar 


“J CONN EED 


as partot (food. 


housekeeping practice 


BSM-11 is highly effective in 
controlling the growth of 
microorganisms which digest hide 
substance during processing. 
BSM-11 is a liquid, thus easily 
added to the systems directly 


from the drums. 


It has been demonstrated in many 
tanneries that the synergistic 
combination of bactericides and 
fungicides in BSM-11 provides 
efficient, economical control of 
bacteria, molds and yeasts which 


damage skins and hides. 


Our representative will give 
technical assistance on the most 
effective use of BSM-11 


in your process. 


BUCKMAN LABORATORIES, INC. 


Manufacturing Chemists * Memphis 8, Tennessee * Representatives in Most Countries 


(GIB microorcanism CONTROL SPECIALISTS 





How 1/64 of an inch saves 
your leather from iron 


Not long ago, a tanner decided to use up 
some Hooker sodium sulfhydrate, which 
he had stored for four and a half years! 

Results, he told us, were “excellent.” 

No iron contamination in four and a 
half years! 

One reason for this is in the packaging 
operation you see here. To keep sodium 
sulfide and sodium sulfhydrate pure until 
you're ready to use them, we put these 
chemicals into brand-new steel drums, 
which we never re-use. Every drum is lined 
with a coating of inert lacquer about 1/64” 
thick, to prevent iron pickup. Finally, we 


lacquer the lid so it stays airtight until 


Linea 
mae 


i ——__—_—_— from the Salt of the karth— 


HOOKER ELECTROCHEMICAL COMPANY 


you break the seal. 

Because we specialize in sulfides, we take 
extra care before they go into the drums, 
too. Closely 


check the raw materials 


including our own caustic soda and (in 
hydrogen. Watch 


every step of the process, so you can af 


sulfhydrate) our own 
ford to watch yours less closely 

Tanners who've tried us say they like 
this kind of security. And they like the 
convenience of fast-dissolving Hooker sul 
fides that make pure, sediment-free solu 
tions. How about you? For technical data 
and samples on sodium sulfide and sodium 
sulfhydrate, write us today 


905 Union Street, Niagara Falls, N. Y. 


NIAGARA FALLS © TACOMA © MONTAG MICH. © NEW YORK © CHICAGO 





Direct Importers 


of Raw and 


Processed Vegetable 
t 
/anning oa 


from all over the world 


We offer: 


the following Raw Materials: and Extracts: , 
¢ Wattle Bark (solid and spray-dried) 
Valonia Cups and Beards ¢ Quebracho 
Myrabolams ¢ Chestnut 
Mangrove Bark © Wattle 
Divi Divi ¢ Valonia 
Sumac Myrabolam 


BARKEY is known for ; 
prompt shipments Whatever your needs ... you can depend on Barkey! 


direct from foreign ports 
to any port in the 
United States or 


Canada... in any I / 3 ry AF 7) : 

tity t t 

a TT i i | Importing Co., Inc. 
44 EAST 53RD STREET * NEW YORK 22,N.Y 





What type of 
tanner uses 


E ens leather-producing country on the map uses 
Wattle Extract today, not alone for vegetable tanning 


but for much chrome-retanning as well. 


* Wattle is out front internationally as a tanning essen- 
tial because it is one of the most versatile tannins avail- 
able and increasing in usages. 

* Whether your production is sole leather, transmission 
belting or waist belts; upholstery or table tops; chrome 
or vegetable shoe upper or lining stocks; bag; garment 
and glove; mechanical, textile and pump _ leathers, 
WATTLE EXTRACT can help you improve your product, 


and with economy. 


WATTLE MAKES 600d LEATHER 


South African Wattle Extract Mfrs. Association 


Pietermaritzburg, Natal, Union of South Africa 


Kenya Wattle Manufacturers Association 
Nairobi, Kenya, East Africa 





ATLAS 7873 
for softie leather 


ATLASOIL 


TANNERY 
"HOUSEHOLD NAMES” 


Every industry has its famous names. In tanning, 
Atlas, and the products it has developed through 
the years, all are "household names”—respected 
because they represent the finest of their kind and 
for their purposes. 


How many of those names do you recognize as “old 


friends?" How many of the new ones are you familiar 


with? 


Atlas, keeping apace of, and frequently leading the 
way to, new progress in tanning, brings you the 
products best suited to your needs. 


It is a fact that when tanners 
change to Atlas Fatliquors, few 


ever change again. 


REFINERY, INC. 


142 LOCKWOOD STREET 
NEWARK 5, N. J. 


alkaline 
fatliquor 


¢c20 
for chrome 
colf 


ATLAS 
T$45 
for white 
leather 


ATLAS 
™$ 30 
bark ond 
resin creton 





For low-cost, latex-pigment finishing try... 


N augatuck’'s 
Nitrex 


Get the color that Fashion now demands in 
leather, with this economical latex-pigment 
binder. It’s your low-cost way to obtain a high- 
style, oil-resistant, scuff-resistant finish...a finish 
that embosses beautifully! 

Nitrex® is a non-flammable, colloidal, aqueous 
dispersion of a nitrile-type synthetic rubber noted 
for its ability to resist the effects of organic sol- 
vents, such as fats and petroleum oils and solvents. 
Also, the particle size and the specially-developed 


emulsifier system used in this latex compound 
make it particularly suitable for impregnation 
of the leather’s surface. When dried, its film is 
translucent, permitting the true color of the pig- 
ment to come through. Even aging causes very 
little discoloration! 

For all your latex needs, and for reliable 
application assistance, think first of Nauga- 
tuck, world’s leader in latex production and 
compounding. 


United States Rubber 


Naugatuck Chemical Division 


Naugatuck, Connecticut 
BRANCHES: Akron * Boston * Chicago * Memphis * New York * Phila. * Mfg.: Los Angeles ¢ Gastonia * Naugatuck 


IN CANADA: Naugatuck Chemicals, Elmira, Ontario 


Agriculcural Chemicals * Reclaimed Rubber 


Rubber Chemicals . Synthetic Rubber . Plastics 
Latices * Cable Address: Rubexport, N. Y. 
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FROM THE FAR CORNERS OF THE GLOBE 


oo on 


''LOGWOOD | 
* — from Haiti 
a 
A few photos of some of the 
loading and unloading operations at 
the J YOUNG CO. pier in Balti- 


more. J. S. Young Company's own 
railroad encircles the entire plant. 


see Ye. 
eA ROE coe 


~known everywhere as 
ONE OF AMERICA'S FOREMOST AND 
RELIABLE PROCESSORS AND IMPORTERS OF 


from Argentina 


PET MRE TALS cocenacne 


os 


The J. 8. YOUNG CO., since 1869, has been the dependable source of 
supply for Dye Woods for all branches of industry dye woods for 
leather, silk, wool and synthetic textiles 

Our firm has the reputation, over all these years, for prompt delivery 
direct from our Baltimore or our warehouses in Peabody, Mass 
shipments in any quantity — from barrel to tank car 


LOGWOOD + WATTLE GARK « SUMAC « DivVi-Div!i « GAMBIER 
QUEBRACHO + MYRABOLAM + OGAGE ORANGE 
CHESTNUT WOOD EXTRACT « FUSTIC + HVYPERNIC «+ TANNIC ACID 


We also manufacture the famous CHEMBARK natural tanning extracts 
for the Chemtan Co 


Thee J. S. YOUNG CO. 


2701-2733 BOSTON ST. BALTIMORE 24, MD 


Branches: PHILADELPHIA - MILWAUKEE - NEW VORK - DANVERS, MASS 





MAB cuMuralNemicais “ Mecaimed hubber * Letices © TLabic Acaress: Kubexport, N. 7. 


Background! 


Chemtan’s know-how is based on 
continuous research and develop- 
ment leading to new processes, 
new products and improved 
methods of application. 


NAPHTHALENE SYNTANS - 
CHEMTAN A, B, C, N, T-5, T-13... 


are produced according to our exacting chemical 
specifications, to meet your specific needs, as 
to polymer size, salt content, acidity and degree 
of sulfonation. 

One of our Tannery and Laboratory Trained 
Men will be glad to explain the advantages of 
each of these products as well as other Chemtan 
products. 


CHEMTAN COMPANY 


PORT WASHINGTON, NEW YORK 


All our facilities are devoted exclusively to 
the tanning industry 
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Rubber Tubings sold as “‘A.H.T. 

Co. Specification,” are made espe- 

cially for laboratory use and are superior to tubings of 

similar appearance as generally offered. Strict adherence 

to our specifications has, for many years, enabled us to 

maintain uniformly high quality and notable aging 
properties. 

Our selection of specially compounded, or carefully 
selected pure gum or synthetic formulations, comprising 
110 varieties and sizes, serves a diversity of laboratory 
uses under various conditions of chemical environment, 
temperature, pressure, flection, etc. Offered in con- 
venient shelf cartons at substantial discounts, 

White, A.H.T. Co. Hand wrapped, 


flexible, great endurance; thick or 
thin wall 


Red, A.H.T. Co. Similar to White 
but with higher pure rubber 
content 


Gooch. Very elastic. 


Hemacytometer. Translucent, 
amber pure gum, thin wall. 


Microchemical. Hand made, flex- 
ible, fine bore 


Mitrometer, A.W. T. Ce. 


Pressore, A.W. T. Ce, 


QUALITY AND SERVICE 


AGORATORY APPARATUS 


More and More 
Laboratories 
RELY ON THOMAS 


Black, F.S. Pure Gum, A.H.T. Co. 
Hand wrapped, steam cured, low 
sulfur content 

Biack, HR-108, A.H.T. Co. 
Hand wrapped, bloomless, heat 
resisting 

Neoprene, DuPont. Contains 
65°), Neoprene by weight 

Amber Pure Gum, Translucent, 
steam cured 

Kjeldahl, A.H.T. Co. Of HR-108, 
bloomless black, heat 
com position 

Nitrometer, A.H.T. Co. Reddish 
brown pure gum, non-blooming 

Pressure, A.H.T. Co. Biack, semi 
pure gum 


resisting 


More detailed information, 


Microchemical, A.H.T. Co. 
Hand wrapped, black, heavy wall, 
very resilient; plain or Pregl im- 
pregnated 

Microchemical, Butyl. Synthetic 
rubber 

Polyethylene (Plastic). Chemi- 
cally resistant, light weight; for 
use below 55° C 

Tygon (Plastic) $22-1. Translu- 
cent, flexible, chemically inert, 
non-toxic 

Tygon (Plastic) R3603. Trans- 
parent, flexible; more resistant to 
alkalies, strong acids 

Fiexible Metallic. For gas con- 


nections, 


and samples as selected, 


sent upon request. 


ARTHUR H. THOMAS COMPANY 


, , ~ 7) 
Labrnalory : Yyparalus and Keagents 
P. O. BOX 779 
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PHILADELPHIA 5, PA. 
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LEATHER CHEMISTS ASSOCIATION 


YOUR NEW EDITORS 


[he grievous——and wholly unforeseen—loss, which our Association suffered 
when our honored and beloved Dean Williams was taken from us, brought an 
end to an editorial era, matched by few scientific journals. From 1910 
to 1955, this Journal had but two editors—-William K. Alsop from 1910 to 
1936, and Dean Williams from 1936 to 1955—-and these two men had been 
so closely associated for many years before Williams assumed the editorship 
that the change meant little more than a minor revision of the Journal’s 
masthe ad. Lhe devote d and able service that these men, Alsop and Williams, 
gave to the Association through forty-five long, and often trying, years has 
set a mark that will be dithcult indeed for their successors to equal. 


The name and services of William Alsop are commemorated in our annual 
Alsop Award for outstanding contributions to the science of leather manufac- 
ture or tor service to the Assoc ation. It was the writer of this note, while 


serving as President of the Association in 1938, who suggested that the newly 


established award be so named. Perhaps it may not be out of order now to 


suggest that the name be changed to the “Alsop-Williams Award”. 


When the Council undertook the difhcult task of selecting a new editor, 
it soon became apparent that the editor’s duties involve two distinct functions, 
requiring quite different qualifications. The first function is to pass on articles 
submitted for publication; in this Capacity the editor must be a leather 
chemist. The second function involves all the details of publication, from 
preparation of the copy for the printer to reading the final proofs; in this 
capacity the editor ought to have journalistic experience. Dean Williams, 
ably assisted by Ralph Twining, had performed both functions. It was not 
difficult to think of several members of the Association who were qualified 
to direct the general policy of the Journal and select the material to be pub- 
lished, but not one of these men had the time or the strength to take on the 
whole editorial task in addition to his regular, full-time job. The logical 
solution seemed to be to divide the editorial duties between an E.ditor-in- 
Chief, chosen from the membership, and a Managing Editor. 


As Editor-in-Chief the Council selected the writer of this note. As he has 
been active in the affairs of the Association for some thirty years, and is 
well known to all members of the Council, it must be assumed that the 
Council had reason to believe that he is qualified for the position. Let us 
hope that they were right. At the very least, your new Editor-in-Chief 


posse ssed one not unimportant qualification which most other candidates 
lacked, namely, a willingne ss to take the job. 


\s Managing Editor, the Council has employed Professor Earl J. Watt 
ot Lowe I lechnologi al Institute . Lowell, Mass. \ Harvard graduate (A. B. 
and A. M. in Romance Philology) and a professional educator for over 20 
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years, Professor Watt is Coordinator of Special Services at Lowell Tech 


where his duties inc lude responsibility for public ations and public re lations 


The Editor-in-Chief will serve for a three-year te rm, Providence pe rmitting, 
| 


and will not be eligible for re-election. He will be assisted by the Editorial 
Board, which will be enlarged and strengthened, and which will play a more 
active part than heretofore in determining the policies of the Journal. It is 
the hope of the Council that some member of the new board will be developed 
as the present editor’s successor. 


The Editor-in-Chief and the Managing Editor will work together closely 
to maintain the standards of the Journal, yet, if possible, to make it of greater 
interest and general usefulness. Any changes will be made gradually, and 


only after careful consideration. The primary function of the Journal will 


continue to be the publication of orginal scientific papers. Your new editors 
expect to improve and broaden the coverage of the abstract section; to 
publish, occasionally, full translations of especially noteworthy papers from 
foreign language journals; and to bring you more news of your Association, 
including significant items about the professional activities of individual 


members. In all of this we earnestly invoke your cooperation and assistance, 


and above all your suggestions 


Henry B. Merrivi 


It is noticeable that most of the attempts to substitute new for old methods of tanning 


are made by men outside of the trade Very few of the new inve 


lor particularl those 


that contemplate the saving of time, originate within the trade itself There is no topi 


that requires more vigorous treatment than this, not only for the good of the trade, but for 


the benefit of that large and unfortunately increa gy cla of men who desire to get a 


living by their wits and without labor As iti now, our Patent Oftice 


to this class of parasites, for there seems to be 


no claim too ab 
patents ire m iltiplied to an extent that 


i 
nan Can Keep 


most needed i it least one Examiner who pract il knowled 


Such a selection it is not unreasonable to idered that 


(leather) stands second in i iportance mor { s of the Cou 
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ABSTRACT 


\ carefully controlled test, employing 44 matched pairs of sides, was performed to 


determine the relative effects of sodium polysulfide and sodium hydroxide, used as soaking 


assistants, on the quality of elk side leather The use of sodium polysulfide resulted in a 


slight but statistically significant decrease in the strength of the leather Possible reasons 
for this effect are discussed 


INTRODUCTION 


Soaking rehydrates the skin protein, partially solubilizes and partially 
removes the denatured globular proteins, opens up the fhbrous structure, 
and removes salt and surface dirt and filth from the skins or hides. Soaking 
auxiliary agents are often added to the water to facilitate these operations. 
Thus, Roddy and Hermoso (5) and Theis and Zable (7) have recommended 
polysulhides as soaking auxiliaries especially for dry hides. Further, many 
tanners employ alkaline soaking assistants such as soda ash or caustic soda; 
such alkaline soaking maintains an increased pH level, so that the growth of 
microorganisms in the soak water is repressed. Further, current practice 
has extended the use of poly sulhdes, originally recommended for the soaking 
of dried hides, to the soaking of green salted cattle hides. 

Though laboratory experimentation and commercial practice suggest the 
value of soaking assistants, no commercial experiments seem to have been 
described in the literature which would offer information on the influence 
of the soaking assistants on the leather quality and properties. ‘Therefore, 
it was decided to carry out a tannery experiment to evaluate the influence 
of caustic soda, or sodium hydroxide, and the influence of sodium tetrasulhde 
upon the quality and properties of the leather produced from such soaking 
practice. The cooperation of a side leather tanner was available, so that this 


experiment could be conducted upon a semi-production scale. 


*Presented at the Fifty-Firest Annual Meeting ‘ [ tt, Mass., May 22-25, 1955 
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EXPERIMENTAL PLAN 


Forty-hve hides were selected in the tannery hide cellar; these hides were 
taken from four small packer lots coming from Indiana, Missourt, and Missi 
Issipp!l sources \ total of 4,877 hides were included in the original packer 
lots, which were winte I take up pac ks Lhe $5 5 lected hides we re split down 
the backbone and marked with either a single or double punch to identify 
the two different packs being made for the two different soaking treatments 


he marking and side assignment resulted in each pack containing a side 


from every hide, with right and left sides alternately going to eac h soak pack 


Further, each side was coded to preserve its identity throughout the tannery 
processing Vhis parti ular side assignment practice was chosen to make the 
comparison of the two soaking treatments more sensitive, because of the 
bilateral symmetry of hides with respect to the backbone. 

lhe trimmed sides were individually weighed and then sampled for labora 
tory examination of the properties of the hides. The sampling location was 
adjacent to the hackbone, and two Se venths ot the distance trom the root 
of the tail to the base of the neck, with the long dimension parallel to the 
bac k bone Vhis sampling lox ation Was chose n because De asy | has found 
that this location is most sensitive to the hide average composition, 1 he 
specimens were individually weighed, wrapped In Water-retaining plastic 
hlm and shippe d to the Tanne rs’ Council Resear h Laboratory for analyses 

[he 45 sides for the caustic soda soak had an average weight after trimming 
of 18.9 pounds, with the heaviest side we ighing 24.5 pounds and the lightest 
side we ighing 14 pounds The 45 alternate sides for the polysulhde soak had 
an average trimmed weight of 18.9 pounds, ranging in weight from 13.7 to 
26.1 pounds For each soak pack sufthcient additional sides for normal 
tannery production of side leather were added to bring the total soak pack 
weight to 7,000 pounds of trimmed sides. The hides were green fleshed betore 
be ing put into the soak, following a short drum ashing 

lable | shows the soaking characteristics appli able to the two soaking 
packs The sodium hydroxide, or Caustic soda, soaking was the routine 
soaking procedure in the tannery where the work was done. Hence, in the dis 
cussion to follow, it will often be refe rred to as the control pack The data 
demonstrate that the soaking procedure was typi al of customary side 
leather soaking The caustk soda soak started ata slightl higher pH, but 
ended at a lower pH than the tetrasulhde experime ntal soak pac k Neither 
soaking auxiliary removed excessive protein from the pack; it 1s possible 
that some volatile ammonia was lost from the spent soak liquors during 
shipme nt from the tanner to the laboratory for analysis. However, the ab 
sence of collagen, as determined by hydrox proline determination, in the 
soak liquors Is an indication that the sides were not seriously deteriorated 
prior to OF during soaking Further indication of the hide quality will be 


found in the hide analytical data given later 





LEATHER CHEMISTS ASSOCIATION 


TABLE I 
CHARACTERISTICS OF THE SOAKING PROCESS 
7,000 Lb, soaked 20 hours in 2,600 ga float tio, 3:1 


ru 


k 


Initial soak liqquor ¢ OTM position i i » hnical NaOH 20.6 100% 


bina oat liquor ina ley perature 
pH 
Protein——-lb./ 100 


lb. of hick 0.010 


Collagen \bsent \bsent 


[he soaked sides were then placed into the tannery’s three-day liming 
process, using sufhcient sodium sulfhydrate to permit reclamation of top- 
quality hair. The unhaired sides were’ then collected from both soaking 
treatments, and carried through the remainder of the process together in one 
lot. ‘The tannage employed was a 24-hour bate pickle-tan process Calcium 
formate was added just prior to the compl tion of pickling, followed by the 
chrome liquor on top of the spent pickle liquor. The one-bath chrome-tannage 
liquor contained 80 pounds of chromic oxide for 4,800 pounds of limed stock 
weight lannage continued for about three hours before starting borax 
neutralization; total tannage and neutralization time was four hours. After 
lying in pile for 24 hours, the stock thus tanned will show only two per cent 
of the sides with a shrinkage temperature below 212° F., with the ave rage 
value being 220 

Lhe leather was then wrung, set out, blue sorted, split and shaved, and 
sent to coloring Phe coloring involved a five per cent vegetable extract 
mordanting, followed by dyeing with acid dyes. After fatliquoring, the leather 


was pasted, dried, conditioned and staked to proper feel, buffed, and finished 


to yield a so-called elk leather. In the splitting and staking operations, the 


plant operation procedure s were modihed to some extent. The control side 
of each hide was split to its proper we ight ; this resulted in eight sides of medium 
weight, 29 sides of medium-heavy weight, and eight sides of heavy weight 
In staking, each control side was staked according to normal crust-sort 
instructions for staking. On the alternate sides from the experimental poly- 
sulfide soaking, the splitting and staking was the same as that used on the 
control side from the same hide his was done to avoid the introduction of 
biasing or masking effects from these operations which would interfere in 
the tannery evaluation of the leather 

The finished leather was given the customary tannery evaluation for 
break, frmness and smoothness, or “pasting workmanship”. Further, the 


le athe was ine asured for vu ld and graded as 1s Customary tor elk le ather 
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The sides of the finished brown le ather were sampled in the area to the 
rear of the hide area sampled in the cured sides. Specimens 4 by 8 inches 
in size were removed adjacent to the backbone, with the long dimension 
parallel to the backbone line. Thus, the leather sampling secured kidney 
area pieces from each of the sides for laboratory evaluation of the leather. 
[he tannery personnel coded these specimens so that their original side 


source Was identihable, and submitted the coded specimens for laboratory 
evaluation. 


It should be emphasized that during all the evaluations of this leather or 
the hides from which the leather was made, the sides were coded so that 
bias in favor of either treatment was impossible. Further, except for the 
deliberate variation in soaking, every effort was made to keep the tannery 
processes and the evaluation of the leather identical for all the sides No 
selection of the data secured was made, exce pt that one hide was dropped 
from the experiment entirely because of a splitting error in the tannery 
Dhese precautions, coupled with the experimental de sign, are believed ade 


quate to make the experiment fair and sensitive to any possible effect of the 
soaking variable. 


LABORATORY TECHNIQUES USED TO EVALUATE THE HIDES 


When the hide specimens were rece ived in the laboratory, they were im 
mediate ly fast-frozen and held in this state until the y were subjected to test 
ing. The first operation involved the fleshing of the frozen specimens, using 
a small hxed-knife leather splitter; it was thus possible to flesh the pieces to 
the usual depth involved in tannery green fleshing. Further, the hair was 


clipped from the specimens, using the type of clippers used in making hair-on 


leather he weight changes in the specimens were followed in these opera 
tions; Figure | shows that the amount of hair and flesh removed was equal 


to 22 pounds for every 100 pounds of tared hide These tared-hide specimens 


were subjected to chemical and physi al testing to secure the data in Table 
I] and Figure | 


The state of cure of the hide was evaluated by the determination of the 
volatile nitrogen content, as suggested by Koppenhoe ter and some} 2 
It was found that the ave rage value for the hides was 0.31 per cent, based on 
the total hide nitrogen In our experience, this level is acce ptable for satis 
factory cure. Higher values, say 0.35 or greater, usually are found associated 
with other evidence of poor cure. Further, the tared hides were analyzed 
for leather making substance, using the hydroxyproline determination as 
an indicator ot collagen When these analy ses were calculated back to the 
the hide basis, it will be noted that 32 pounds of leather-making substance 
was present per 100 pounds of tared hide. Expressed on the original, or tan 


nery hide basis, only one-quarter of the hide weight was found to be leather 
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making substance This is fairly re presentative of green salted hides when 
tested by the method described here Finally, a material balance for the 
tared hide was determined Lhese results comprise the bottom bar of the 
hide COMPOSITION ¢ hart in the upper part of Figure l It will be noticed that 
almost 60 per cent of the tared hide is composed of water and ash, or salt; 
these ar typ. al analyses for such hides lhe fat content is rather low, 
slightly less than three per cent, man lots of hides we have examined in 
this fashion run two or three times this level. Also, the total protein content 
of the hides 1s 3% pounds, or about 120 per cent of the leather-making sub 
stance ; again, this is a typ al analysis Lhese hgures are recorded to indicate 
that the hides used were representative ot normal well cured commercial 


green salte d hides 


TABLE II 
CHARACTERISTICS OF HIDES USED 


tarecdt hick 
ba 


Data on the mechani al properties of the sides were secured to evaluate 


their similarity and to furnish evidence for the assumption of bilateral sym 


metry in physic al characteristics in the de sign of the experiment Lhe Se data 
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HAIR AND 122 LB. OF HIDES 
FLESH 





100 LB. OF TARED HIDE 


32 LB. LEATHER 
__ SUBSTANCE _ 


WATER or ASH |F| PROTEIN 
15 LB. : 38 LB. 





44 LB. 
18.9 18.9 50 
LB. LB 

170 170 














THICKNESS 


FIGURE 1.-—-Chara 


comprise the lower half of Figure 1. The identi 

halves has been previously noted, and is shown hist 

thickness of the tare d hides ts recorde d The four mil diffe rence no 
significant when the errors of measurement as well as feshing ann lal 

ping differences are taken into account Further, the load necessary to fe 

a one eighth inch-diameter steel ball through the hide, recorded as puncture 
resistance, and the stitch-tear and tongue-teal strengths of the hides, as 
measured on the Scott tensile tester, are also indicative of the fact that the hides 
show bilateral symmetry [hese average differences are too small to be 
significant when compared to the hide variability observed among the 44 


hide s. 
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TECHNIQUES USED TO EVALUATE THE LEATHER PRODUCED 


[he tannery producing the leather in this experiment made their customary 


tannery evaluation of leather quality, along with their evaluation of the sig 


nificance of the results [hese data have been integrate d with the laboratory 


valuation of the leather specimens received to present 


a thorough picture 
of the leather re sulting from the two different soaking auxiliary agents. 
lhe laboratory evaluation of the leather specimens submitted included the 
determination of their thickness, the Mulle n grain crack value, the Mulle n 
burst stre ngth, the inch-diameter ball puncture resistance, the stitch 
teal strength, and the tongue-teat strength Further, certain non destruc 
tive tests were apphed The hardness of the leather was measured on the 


Trionic hardness tester, which reports an arbitrary number proportional 


to the resistance of the leather to the penetration of a small indenting tool. 
ir Instron stress tester was used to secure data relative to the forces 1n- 
volved in the stressing ot the le ather to loads well he low that required to 
rupture the leather, and more comparable to the stress-strain realm which 


might be met in the use of the le athe This Was a cycl test, involving 
three successive extensions of the leather to a 15 per cent extension, followed 


by immediate unloading lhis extension and relaxation took place at a rate 
of one-half inch per minute; since a one-inch specimen length was used, each 
extension and relaxation required 18 seconds. Data were secured on all three 
cycles, but it was found that the data from the first cycle were sufhciently 
representative for our purpose He nee, data are prese nted on the load neces 


Sal to secure | per cent extension, an arbitrary estimate of the work lost 


as heat and hhber damage in the first extension and relaxation of the specimen, 


and the proportion of the exte nsion whi h was regained at the end ot the 18 
second relaxation period 

Lhe leather specimens were individually submitted to complet chemical 
analysis for moisture, ash chromic oxide, hide substance or protein, and 
prease Further, a mater al balance for the le ather was calculated by the 
method of Kubelka (3), which assumes that the chrome tanning salt may be 
calculated from the chromic oxide content by multiplication by 2.71 It 
may be recorded at this poimn\ that it has been out experience that this em 
piri il factor ye rmits the determination of a reasonable material balance on 


chrome-tanned leathers, and that it is valuable as an overall check on the 
validity of the analyses 


DISCUSSION OF THE RESULTS SECURED 


Figure lable II, and Table III-A show the tannery grading report on 


the leather from the 44 control, or caustic-soda-soaked, sides, and the 44 
experimental, or polysulhde-soaked, sides. This grading report does not indi- 


cate any significant etect due to the soaking; it is not surprising that this 
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IS true, since grading primarily re flects fac tors suc h 48S pote ntial « utting 


which soaking will influence ve ry little. 


Value 
Figure 2 and Table III also show the average chemical composition of the 
specimens received The average analysis is similar for both soak packs 
Phe experimental soak pack contains slightly I SS protein, and slightly 


prease, chrome tanning salt and residual Organic matter 


more 
In each Case, the 
leve | of the re sidual Organic matter is about hve per cent, whi h IS consistent 
with the level of retannage and the amount of dye used on the | ather. [rt 
may not he Wise to attach too much signihcance to the S¢ diffi rences in 


sis, although they are the averages of 44 separate 


analyses in each Case 


and hence have far more validity than the usual chemi al analysis which 1s 


the average of two analyses upon a COMPoOsite sample \t this pom) 


{ 
mere ly note the lower protein content ot the experime ntal le athe: 
Pabl IT] and Figure 3 present the data on the physical properties of the 


le ather Phe top ot Figure 3 presents the data secured from the conventional 


breaking tests where the leather js ruptured in one appli ation of torce It 


will be noted In €ac h Case that the experimge ntally soaked hidk Ss have Vik le d 
we aker le ather than the Caustic soda, Ol control, soaked sic Ss While 


differences are not large, the Sensitivity of this experimental design is such 


the S¢ 


that the possibility ot their OCCUTTENCE due ro pure chance IS le SS than | in 


10 for the Mullen grain crack and Mulle n burst, and kk ss than | in 100 for 


ball puncture, stitch té ar and tongue tear It may seem that these diffe rences 


are not of practi al importance; howe Ver, when we combine the ew AvVeCTape 


values with the estimates of hide Variability secured in the experiment, we 
get a better picture of the significance of the results Vhus, for grain crack, 
Which is jx dged to reflect possible problems in lasting, 


that one sith of all the | ather produced in the 


We can calculate 
experimental procedure 
would crac] below 200 pounds; while the same traction de fective would he 


re ac hed at 250 pounds with the Caustic soda soaked pack nee this repion 


of grain-crack resistance IS very significant, it seems evident that practical 


signincance may exist for these relatively small differences 


| quivale ne 


Service evaluation Is not available for the other tests Howe ver, the pring ipl 


just illustrated is still valid; the le athe from the experimental soak y il] 


show 


a higher level of defective le ather at any particular performance | vel 


might hnd de sirable 


Phe lowe! strength of the le ather from the experimental soak may reflect 
tO some extent the fact that it is on the average thinner, even though the 


splitting Was controlled tO pive the Same thickness to each sicle from the 


Saline hide Howe Ver, as we shall Sce¢ late r, the effect ot thickne on 


tre nyth 


characteristics has heen overemphasized 


The non-destructive tests similarly present data which show that the 


experimental le ather is different from the le ather from the tanney CauUusty 


soda s¢ aking First, the « xperimental |e ather 8 softer to the I onic hardne SS 
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~*~ 
CONTROL SOAK 


EXPERIMENTAL SOAK 





Bic | 


fA B 


iS 5 oe 
THE DISTRIBUTION OF 





THE SIDE GRADING REPORT 

CHEMICAL COMPOSITION OF THE LEATHER 
CONTROL. 
WATER | FAT 


PROTEIN 
13% |63 


64.8 % 
EXPERIMENTAL : 


PROTEIN 

64.4 % 

50 
PER CENT 


risti 


of the leathe 


PABLE III-A 


PANNERY EVALUATION 


test; it is easier for the leather to be penetrated | 
teste! 


t 
Second, the polysulfide-soaked sides have el 
quires less load to extend it by 15 per cent; further, during this ¢ tel 
relaxation, less work is required by the 


ol 


polysulhde-soaked stock, and the 
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BREAKINGSTRENGTH TESTS 


164 348 


POUND POUND 


Ce cle 

i A 
STITCH TONGUE GRAIN MULLEN THICKNESS 
TEAR TEAR GRACK BURST PUNCTURE 


NON-DESTRUCTIVE MEASUREMENTS: 


CYCLIC EXTENSION DATA it 


6564 5.3 69% 
5.1 67% a : 
POUND UNITS 
FIRMER 
THAN C 


a ION YIELD 
LOST SE COVERY 


of the leather 


TABLE IV 
CORRELATION BETWEEN THE LEATHER PROPERTIES 
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extension 1s less elastic. This is true even though the tannery Was unable to 
detect any difference in the yield of the leather or its break, although it was 


judged that the experimental leather was frmer in temper 


lable IV presents some data which will aid us in our interpretation of these 
results. since ea h le athe r specimen had been individually suby cte d to ¢ hemi 
cal analysis and phy sical testing, it was possible to examine the data secured 
for factors which might contribute to the strength of the individual specimen 
It commonly iS assumed that the thickne ss of the specimen contributes 
materially to the variability of the physical strength values secured. It is 
customary to divide the load value by the thic kine SS, thus ASSUMING a line al 
re lationship between breaking load and thickness Howeve r, this assumption 
1s questionable, and Mitton (4) has shown that the assumption 1s not valid 
It seemed to us that the amount of protein hbers in the leather and the amount 
of fat on the leather fibers would influence the leather strength. It was there 
fore decided to use the statistical technique for the determination of the 
correlation coethcients to secure some measure of the influence of leather 
thickness, protein, content, and fat upon the strength of the leather. Cor 
relation coethcients vary between —1 and 1, the extreme values indicating 
pertect correlation so that the relationship between the two factors can be 
expressed as a straight line. As the correlation coethcient approaches zero from 
either direction, an increasingly random relationship exists between the two 
factors Positive correlation occurs when the two factors increase simul 
taneously, and negative correlation occurs when one factor 1s in reasing in 


value while the other factor ts decreasing in value 


The values secured from the leather produced from the control-soaked 
skins and the polysultide soaked skins were used separately to calculate 
correlation coethcients Then the two separate estimates were combined 
to give better estimates of the true correlation coethcients between the 
strength values and the thickness, protein, and fat content by the use of the 
7 -we ighting technique 6 The correlation coefhcients thus calculated are 
given in Vable 1\ It will be noted that there isa positive corre lation coethcient 


for all the physical properties and the le ather thi kness and its protem con 


tent, and a negative corre lation coethcient between all the physi al properties 
and the fat content of the leather Further, it will be noted that the correla 


tions secured for the effect of thi kness are the smalle st in value, and reach 


a 
nve per cent significant level only tor the two tear-stre ngth methods. On the 
other hand, the correlations secured from protein and fat are all significant 
values Moreover, the expected positive correlation between the leather 
strength and its protein content has heen secured It may seem that the 
correlation between strength and fat should not be ne pative However, it 
must he remembered that the averapye fat content of these le athers is 6.3 


per cent, and that it is pene rally expected that high fat levels cause weaker 
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leather on commercial, staked leather. We have also found this same negative 
correlation from another commercial leather in a similar experiment. It is 
also certainly logical that excessive lubrication will cause the fibers to slip 
over one another more readily, so that leather strength would be decreased. 
Further, there is a very strong negative correlation between the fat content 
of the leather and its protein content. In other words, at high fat levels the 


fat merely dilutes the fibers which after all must establish the strength of the 
leather 


In retrospect, as we look at all the re sults, it seems worthwhile to attempt 


to develop a coherent postulate for all the results secured. The action of 
polysulhides on the skin in soaking is probably that of solubilization and re- 
moval of greater quantities of the globular proteins, or cementing substance, 
from the skin or hide. This results in a hide which is somewhat more readily 
penetrated by the chrome tanning material, the vegetable tanning material 
used in mordanting, and the fatliquoring oils, resulting in a finished side 
which is slightly poorer in) protein than the side given the alkaline soak. 
When the sides containing slightly less protein are split to weight, a lesser 
thickness results. When the sides with the greater hbet separation resulting 
from the polysulfide soak are staked, they are further loosened up resulting 
in fewer hber adhesions and accordingly less strength but softer leather. 
Futhermore, this hypothesis is consistent with the observations that the 
control soaked hides with more protein and thickne s8 require more force 
to extend them, and liberate more heat in extension. The greater number of 
hber adhesions would require this, but would also produce a more resilient 
fabric, which the extension recovery data indicate. The only inconsistent 
information available is the fact that the tannery personnel judged the 
polysulhde soaked | ather to be firmer in te mper. It may be noted, however, 
than one gradet was unable to detect a diff rence, even though two others 


did agree that the polysulfide soaked le ather was hirmer in temper. 


SUMMARY 


l \ tannery experiment on the effect of a caustte soda and a poly sulfide 
soak has been extensively evaluated by tannery and laboratory methods. 

2. The results indicate that the polysulfide soak on the green salted hides 
used has produced a slightly, but significantly, weaker elk side leather. 


3. This may result from a greater degree of fiber separation and from the 


removal of the globular proteins, or cementing substances, so that the fiber 
adhesions which contribute to the leather strength are reduced to a greater 
extent, and also from the lower level of protein content in the thinner leather 
resulting from the polysulfide-soaked sides 
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DISCUSSION 


Mr. Aucust Boss (Howes Leather Company): First | want to thank 
Dr. Lollar for his presentation of an excellent paper, and especially because 
the paper is not only scientific but also practical enough to help all of us 
fellows in the tannery. 


Mr. Leo Riese (Beggs & Cobb, Inc.): | would like to ask Dr. Lollar 
where he obtained his samples for testing what sections of the hide were 


tiS¢ d? 


Dr. LoLiar All examination of the leather for chemical, phys al and 
other histological data which we did not report here was made on approxi 
mately four by « ight inch blocks taken adjacent, but slightly below, the back 
bone line in the kidney area of the side It was slightly in front of the area 
which has proven to be ve ry sensitive to the average of hide le ather quality 
and adjacent to the sampling area in the hides, which was selected because 
our ¢ xperimental results, secured by Dr Deasy, prove d that the hide sampling 
area was the most sensitive to reflect hide average quality 

We made an attempt, in other words, to reflect hide average quality in our 
sampling locations 


Mr. THomas BiLtincron (Beggs & Cobb, Ine Dr. Lollar, when you 
speak of bilateral sampling, do you mean essentially running a siding experi 


ment—comparing alternate rights with lefts? 
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De. Lottar: That is correct ach pack for the control and experiment 


contained an alternate side from the same hide Keach pack for the control 


and the experiment contained nearly an equivalent number ot rights and 


lefts by an alternate procedure 


Mr. C. Davip Witson (Fred Rueping Leather Co Although Dr. Lollas 
has been spt aking ot ave rages, in his papel he mentioned the coding ot eac h 
side [he identity of each side was still available so that the 


the Sarre animal could be observed at the end of the 


two sides of 


experinme nt 


Dr. Lottar: In a paper which will follow, some 
pal 


comparisons between 
hide and le ather properties will he made 


It was essential in this experiment 
that a coded identity of sides be maintained throughout Lhe 
the experiment would have 


sensitivity of 


heen considerably decreased it that technique 
had not been followed 


Mr BILLINGTON In ordet to apply 


statistical analysis in your work, 
what is the minimum number of hides or matched sides 


work with? 


you would have to 


Dr Lou AK [he minimum number iS dependent on the magnitude ot 


the difference which vou wish to detect. On the basis of information available 


to us when the experiment was planned, | told Dave Wilson that | wanted 


forty hides He chose forty-hve, so we 
We lost one We eliminated nothing else 


four 


We could have run as man aS a hundred We could not have detected 


much if we had had many le SS than we had But you 


would have enough if we lost any 
We therefore ended up with forty 


cannot answel the 


question categorie ally You have to have some estimate of how much erro! 


you are going to have and how small a difference you wish to detect 


Mr BILLINGTON In line with that question, when you were talking 


about conhidence limits, you used 99 and 95 per cent 


Dr. Lottar: That is correct 


Mr. Bittincron: Would you generally recommend using a confidence 


limit less than 95 per cent as safe? 


Dr. LoLiar; Again it is a decision to be made; a statistical method does 


not relieve the investigator from the necessity of using a common sense 


approach to the results. | am not an arbitrary 95 per cent conhdence-level 


testel I made some reference to one in ten It all goes toge ther in my total 


picture It | had to be pinned down toa le ve l, | would be a 95 per ce nt le vel 
teste! 
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Mr. Bittincron: One further question: when you were comparing nu 


merical data of sample \ with B, were you using straight numerical averages 
there, or standard deviations, or what? 


Dr. Lotiar: | don’t understand which data you are referring to 


Mr. BitLIncTron: Say the Mullen data. When you compared A with B, 


was that straight numerical ave rage data? 


Dr. Lottar: We made the assumption of bilateral symmetry which | 
indi ated was proven for the hide characte ristics, so on the le ather the paire d 


deviates ““T”’ test was used to check the differences 


\ similar, though not quite as sensitive conclusion, would be drawn if we 


had used the normal ““T”’ test or an analysis of variance technique, but the 


particular conclusions that were stated were based on the paired deviates 
— test It 1S the most sensitive test we could have used We did assume 


bilateral symmetry, but We believe it 1s demonstrated 


Dr. Roperr Srupsincs (Lehigh University Dr. Lollar, | noticed that 
the re app ared to be a distinctly opposite result from the Instron and stretch 
data in terms of firmness of leather to that obtained by tannery evaluation 
of temper. It seemed that the tannery found the experimental leather to be 
hrmer, whereas the mechanical te sting showed the control leather to be some 


what firmer. Would you like to comment on the reasons for this? 


Dr. Lottar: You are right [here is an apparent contradiction there 
It certainly suggests additional proble ms for study 


| might point out, howe ver, that it is my feeling that tannery evaluation 


of firmness primarily results from a flexing evaluation of the leather. Is that 
not right? 


Mr. WILSON Yes 


Dr. Lottar: That involves a flexural characteristic of the hbers which 


may not have been measured in the tensile elongation of the leather which 
was involved in the Instron data Having gotten the apparent contradiction, 
| will have to do some more Instron work to see whether the tempel! reflects 
other properties than those | have reported here 


Dr STUBBINGS | wonder, in the course of your mechanical testing, 


whether you did any flexural testing? 


Dr Lou AR No, that has not been done There is suthcient le athe 


available sO that | think I will do some more work on this | would Say that 


in connection with fatliquoring data which Mr. Roddy is reporting this 


afternoon, we have used more tests and in pene ral my expectation would be 
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that the test would go somewhat in the same direction, but they certainly 
differ in sensitivity to detect differences. We are just beginning to get into 
the whole new held of what are the properties that determine the feel of leath- 
er, and | am certain it is not the breaking strength of leather. 

We have got to understand these cyclic properties of leather. ‘Today | 
do not. It is going to be something | will do a lot of work on in the next few 


months 


Dx. Srussines: | think all of us are very interested in the possibilities of 


testing leather for those qualities which manufacturers buy it for. This is 
the start of that sort of thing. Consequently | was extremely happy to see it 
prese nted today 


ly , tablished an all time productivity or man-hour output 
record of 3 ) } erage of 2,589 pairs per production worker This is 
the highe ian-h iual pairage output per worker ever reached in the 
history of making i nated that this level is approximately 35 per cent greater 
than that o 1e nex nation 


The Kconomi Research Division of the Boot and Shoe Workers’ Union AF L-( 
which released its important, ‘Shoe Industry Productivity Report,’ states that, ‘the l 
hoe industry, perhaps without fully realizing it, has over the years been showing one 


the best production climbs in the entire manufacturing field.’ 


1955, the shoe industr man-hour output rate was 5.5 per cent above 1954; it was 
| I 


17 per cent ibove 1949; it was 34 per cent over 1939, and more than 100 per cent ibove 
1925 


Weekly Bulletin of Leather and Shoe News, March 10, 1956 


In the sale of unsalted green hides, there are certain reprehensible frauds which it is 
difficult to provide against For instance, not only are the horns, ears, and other k 
valuable parts left upon the skin, but the butcher, in order still further to increase it 
weight, beds the inimal, before laughtering it, in filth ind mire, ind then, after skinning it 


tr iil the hick ipon the du t yround 


irts of Tanning and Currying, Morfit, 1852 
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A Paper Chromatographic Analysis for Collagen 


and Collagen Derivatives* 


James M. Casse1 


ABSTRACT 


ly hydrolyzed with hydrochloric ‘ \fter this treatment, 18 
titativel eparated fron iro ry two-dime onal paper 


Whatman No \ irrivated in one direction with 


t mixture 
d water ind he other, with nu ‘ rtiar butanol 
methyl ethyl ketone het Th d watet . idual diethylamus removed trom 


the paper ‘ distillate it a 0 { j Ihe x of individual 
icids wer 


Lninhho 


rin The were cult 
out ilter ind it opt il den it 
detet A ia ( ophotor ! l if i ol colhag rt well with the yel 


erally lalanine, ane 


hydro» 


INTRODUCTION 


Since the classical paper by Consden, Gordon, and Martin (1) in 1944 
on the analysis ot protein hydrolysates by two-dimensional paper ¢ hromato 
graphy using the system colliding phe nol plus ammonia (coal fas), a variety 
of other solvent combinations have been employed for this purpose (2). In 
this paper a quantitative, two dimensional papel chromatographic proce dure 
is described which was adapte d primarily from a qualitative method initially 
introduced by Redhe Id (3 The method is simple and requires for accurate 
analysis of collagen hydrolysate, aliquots containing as little as 150 micro- 
grams of protein [he data are reproducible providing the necessary pre 


cautions are obs« rve d 


Although complete analysis of collagen has been attained by others (4 


the chromatographic method permits accurate analysis of collagen or its 


de rivatives re lative I quik kly and VA ithout elaborate equipment Ihe nie thod 


prov ice S separation ot esse ntially all the amino ac ids | eucing and isole ucine 


are segregate d from the other amino acids but not from each othe The same 


is true of hydroxylysine and lysine The mie thod should provide a USE ful tool 


for a study of collagen degradation and structure 
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MATERIALS 


\ pure grade of collagen was obtained by splitting off the epidermal and 
fatty lave rs ola partially de hvdrate d steet hide procure d within an hour after 
the animal’s de ath Lhe corium was ce hydrate d with acetone 


temperature, and ground in a Wiley mill to pass a 


9 dried at room 
v4 inch sieve The col 
lagen powder was then extracted re pe atedly with a 10 per cent solution of 


sodium chloride until protein matte! had ceased to dissolve Lhorough 


washing with tap wate! and finally with distilled water followed Fatty 
materials were removed by a series of alcohol and acetone extractions at room 


temperature. The collagen was dried in air and again ground in a Wiley mill 
to pass a 4-mm. sieve 


METHODS 


Paper chromatographic method 
| dD clopment of the chron atovram 


In preparation tor chromatograph separation, collagen was hydrolyzed 


with constant boiling hydrochloric acid pre viously distilled from an all glass 


unit in sealed glass tubes at 112 115 C. for 17 hours Phe hydrolysate 
was removed from the tube and hiltered The concentration of hydrolyzed 
collage n was compute d from a determination of nitrogen in the hitrate 

( ompl teness of hydrolysis was ascertained by comparing the aminonitrogen 
total nitrogen ratio ot the hydrolysate with that of a synthetic amino acid 
mixture lable II whose composition paralle led that found in the collage n 
hydrolysate The z amino nitrogen was determined by the 


method and the Van Sly ke manome¢tre procedure 


formal titration 


Ascending chromatography Was employed throughout Klat-botromed 


glass vlinde rs (6 inches in diame ter and }2 inche S high were used as chro 


matographic chambers. Crystallizing dishes 2'4 inches in depth, ground to 


give a close ft with the lip of the glass cylinder, served as lids \ rubber 
electrical tape provided an alt tight S« al he rween lid and chamber 


Sheets of Whatman No. | paper were cut 36.5 cm. by 37 cm. and a small 


t-mm diametet penciled spot Was placed 6 cm. trom the bottom in the 


36.5-cm. direction and $.5 cm. from the vertical edge \ microaliquot { 
14 ul.) of the hydrolysate or of a standard solution containing the amino 


acids was transte rred by means ot a micropipet to the small pe neiled spot 


Lhe spot was ke pt discreetly small by drying the spot atte! each application 


of less than one microliter of solution 


Usually the equivalent of 150-190 


micrograms of protein was transferred to the spot The sheet was then 


stapled in the form of a cylinder in preparation for the first dimensional run 


The solve nt systems suggested by Redheld 3 in his qualitative work have 


been employed. In the first direction a mixture of methanol, water, and 


pyridine 20 5 ] was used Forty eight ml ot solve nt mixture was used in the 
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hirst dire ction whi h re quired Sto Slo hours for compl tion After 15 minutes 


ot drving in a we ll ve ntilated hood, the staple S were fre moved from the papel 


cvlindet and the sheet restapled so that irrigation with the second solvent 
mixture would occur at right angles to that of the first The second solvent 
mixture consisted of tertiary butyl alcohol, methyl ethyl ketone, water, and 
diethylamine (10:10:5:1 With 48 ml. of this solvent mixture, usually 21 to 
23 hours were required for the solvent front to reach the top of the paper 
Care was always taken to remove the sheets as soon as possible atter either 
solvent front had migrated to the top. During development in either direc 
tion the chromatographic chambers were kept In a constant-temperature 
room 

Some time after the present technique had been perfected, Wellington (5 
reported a papel chromatograph separation of amino acids on Whatman 
No. | paper. She used Redheld’s first solvent mixture but substituted ammonia 
for diethylamine in the second solvent mixture This method does not 
separate the basi amino acids 

\fter removal from the second solvent, the sheets were dried at room 
temperature in a we ll ventilated hood for at least 15 hours They were then 
suspended for seven minutes in a clean steam hood into which suth¢ lent 
steam was introduced to maintain a temperature of 74°-76° C. The steaming 
procedure Was required to remove traces of adsorbed dic thylamiune from the 
chromatograms. Failure to remove the adsorbed amine leaves the chromato 
yrams too basi for good color de velopment of amino acids and results in a 
strong blue background color which gives such high and variable blank 
values as to make quantitative work impractical 

Red he ld (3) has also re ported the necessity of re moving the amine and he 
used an autoclave for this purpose. The use of an autoclave in this investi 
pation was not satistactory. Lhe amino ac ids were re nde re d partially inactive 
to ninhydrin. Fowden and Penny (6, 7) found that, on heating chromato 
grams in an oven at 90°-100° C. in order to drive off phenol, reduced color 


Vie Ids were obtained On spraying with ninhydrin Lhe data ot Pabl | show 


PABLE I 
EFFECT OF STEAM TREATMENT ON AMINO ACIDS 
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that he ating the chromatographed amino acids in the steam hood at 74 

76° C. did not reduce their color re sponse That these conditions were sufhci- 
ent to remove adsorbed amine from the two-dimensional chromatograms 
was evident from the absence of any blue background after they had been 


sprayed with ninhydrin and the color allowed to de velop. 


everal unsuccessful attempts were made to remove the adsorbed amine 
by washing the chromatograms with organ solvents or solvent mixtures 
such as chloroform, petroleum ether, ethyl ether, and a 1:1 acetone ethyl 
ether mixture 


2 Ouantitative estimation 


acld 


Lhe steamed chromatograms were dried and sprayed with a two per cent 


solution ot ninhydrin in absolute alcohol We llington ‘ has shown the im 

portance of using a suthciently concentrated solution An all glass spray unit 
was used and care was taken to spray eat h sheet evenly lo prevent unde 

sirable hinger prints on the papers, cotton gloves were used Phe sprayed 
sheets were dried at room temperature for fve minutes and then transferred 
to a chamber controlled at 25° C. and 37 per cent relative humidity. Wel- 
lington (9) reported that there is only a narrow range of humidity (35-40 
per cent within which maximum color development for most amino ac ids 


can be expected. Thompson et al. (10) showed that a constant temperature 


was necessary for reproducible results and took the further precaution to 
develop the color in an atmosphere of ethyl alcohol and carbon dioxide 
In the present study when color development was allowed to proceed at 
a and 37 per cent re lative humidity, maximum re producible color yi lds 
of the amino acids asparth acid gives a reduced color yield) were obtained 
in 22-24 hours. Variation of color response was no greater between chromato 
grams spraye d on different days than within sheets sprayed on the same day. 
Kor this re ason, once the standard curves had been obtained for each amino 
acid, it was necessary only to redetermine them intermittently as a check 
on the procedure 


After color cle ve lopme nt was comple te, the amino ac id spots were cut out 


along with blank spots s¢ lected from four different areas of the sheet), cut 


Into Strips, and transt rred to test tubes For those amino acids present in 


collagen in small amounts, and for the amino acids proline and hydroxy 
proline, the spot and the blank closest to it were weighed and the fraction 


of the blank that was appli able thus determined For the re maining amino 


acids the total blank correction of the nearest blank was applied Five ml 
ot a 50 per cent aqueous propanol solution were added and the tubes were 


mildly agitated for 10 minutes Lint in the tubes was permitted to settle 


out during 15 minutes Lhe Opti al ce nsity of the solutions was read with a 
Beckman spectrophotometer set at 570 w except for proline and hydroxy 


proline which were read at 350 uw (8 
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tandard curves of opti al density vs concentration were prepared for each 
amino acid from data obtained on two-dime nsional chromatograms ot a 
synthetu amino acid mixture | yp al examples of the S¢ plots are shown in 
| igure | I he COMposiItion of the synthetic amino acid solution is piven in 
lable I] This COMPOSITION Was sé lected to parallel that anticipated mia 


( ollage n hydrolysate 


Specific colorimetric tests for tyrosine phenylalanine and hydroxy- 


proline. As an additional check on the values obtained by the chro- 


matographu method, three of the amino acids were determined by applying 
specif colorimetric tests directly to the collagen hydrolysate The amino 
acids tyrosine, phenylalanine, and hydroxyproline were determined in this 
manne! since there has been some controversy in recent years regarding 
their determination 

lyrosine was estimated by Bernhardt’s (11) modiheation of the Maillon 
Weiss method 12 Phenylalanine was determined by the Block Bolling 
method (12) and by the Hess-Sullivan procedure 13 The latter procedure 


vas modihed in that after nitration and subseque nt reduction of the dinitro 
phenylalanine and prior to reaction with 1,2-naphthoquinone-4-sodium 


sulfonate, the solution was adjusted carefully to a pH of 3.5. Only by this 


procedure can the maximum color yield be obtained in this specihe reaction 
14 H droxyproline was determined by the original Neuman Logan 


method | atter attempts to use the Martin Axelrod modiheation 16 


failed to give satisfactory results 


FABLE II 
CONCENTRATION OF SYNTHETIC AMINO ACID SOLUTION 


RESULTS AND DISCUSSION 


In | able II] is shown the amino acid composition ot collage n as dete rmined 


b the chromatog iphi procedure described in this papel The data were 


compiled from the results of four collagen hydrolysates chromatographed in 


tripli ate An analysis of variance was carried out on the 12 measurements 
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for each amino acid to determine whether the results varied signiheantly 
between hydroly sates Replicate determinations on difke rent hvdroly sates 
varied no more than replicate determinations on the Same hydrolysate 


lherefore, the 12 measurements for each amino acid were considered to be 


long toa single statistical population and the data were treated accordingly 


PABLE Il 
AMINO ACID COM POSITION OF COLLAGEN 
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Data reproducibility is very good; the standard errors expressed as a pet 
cent of the mean were less than four per cent. The reproducibility of the 
proline and hydroxyproline values is considered good since these amino ac ids 
do not give a strong color response with ninhydrin and their blank values 
are undesirably high. The separation of proline from tryrosine and of proline 
and hydroxyproline from alanine is not clear cut. A more accurate analysis 
of proline and hydroxyproline can be obtained by determining these amino 
acids on chromatograms on which neither tyrosine nor alanine is estimated. 
This is because inclusion of small amounts of blue color from the ninhydrin 
reaction product of either alanine or tyrosine with the yellow proline and 
orange hydroxyproline excised spots does not introduce serious error. The 
optical densities of the ninhydrin reaction products of the latter two amino 
acids were measured at 350 p where the Opt al density of the blue reaction 
products of alanine and tyrosine is near a minimum. The color response of 
proline and hydroxyproline with ninhydrin is very sensitive to changes in 


pH teaming of the chromatograms may have helped to reduce the Variation 
in residual alkalinity from sheet to sheet. 


Collagen is known to contain low concentration of tyrosine, methionine, 
and histidine. lo increase precision, separate chromatograms for these 


amino acids were prepared with higher amounts of hydrolysate. 


As can be seen from Table II], the amino acid values for collagen deter- 


mined by the method described in this paper agree well with those re ported 
by other investigators. The value obtained for the combination of lysine 


and hydroxylysine is approximately 10 per cent lower than that obtained 


with an aluminum oxide column earlier in this laboratory 20 and by other 
worke rs (4, 19 No reason can be advanced for this disc repancy. Attempts 


are be ing made to de ve lop a papel chromatograph procedure which would 


permit separate estimations ot hydroxylysine and lysine. 


PABLE IV 


RESULTS OF SPECIFIC COLORIMETRIC TESTS ON 
COLLAGEN HYDROLYSATES 
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Addition of 3.3 per cent nitrogen as amide nitrogen (17) to the sixth column 


of data in Table II] would increase the nitrogen of collagen accounted for 
to 99.9 per cent 


The present me thod is of value because a complete analysis may be made 
of all the amino acids by apply ing the same tec hnique to them simultaneously. 
If eight chromatograms are run pel sample » quantitative information regard- 
ing all the amino acids can be obtained in four to five days 


The data obtained by applying speci colorimetric tests to the collagen 
hydrolysate are compiled in lable IV. Lhe results are 1n good agreement 


with those obtained by the paper chromatographi procedure and provide 


added conhdence in the determination of the se amino ac ids by the papel 


chromatograph hie thod. 


CONCLUSION 


\ paper « hromatographi nie thod has been described which permits one 
to obtain accurate, re produc ible quantitative data on all the amino acids of 
collagen. [he amino acids are separated on papel by a two-dimensional 
procedure and, after a required steaming treatment, reacted with ninhydrin 
The colors produced with ninhydrin are allowed to deve lop under controlled 
conditions of temperature and humidity The color is eluted with solvent 
and the conce ntrations of the amino ac ids are ce te rmined by Optic al density 
measurements the amino acid values obtained agree we ll with those pre- 
viously reported (see Table II] \sa check on the accuracy of the method for 
the amino ac ids, tyrosine, phe nylalanine ’ and hydroxy proline, spec ihc color 
imetric tests were run for these amino acids on collage n hydrolysates ‘The 
results obtained were in excellent agreement with those found chromato 
graphically Phe method should be of value in studies related to structure 


and degradation of collagen and collage n cde rivatives 
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DISCUSSION 


Mr Roppy In beginning the discussion on papel chromatographic 
analysis, let us first consider what has been accomplished in the way of tech 
rhicy tie Lhe simplification ot complicated technique is always welcomed, not 
only by people in rese arch, but also by the le athe chemist who is pressed 
MW ith eve ryday probl ms, since these probl ms usually require quick and easy 


rie thods ot analysis and methods ot application 


| feel the speaker is to be commended for working out a satisfactory and 
simple analysis for assaying most ot the amino acids contained in collagen 
I he results are readily reproducible provided that, as he pointed out, the 


necessary precautions are taken 


Lhe method provides separation of essentially all of the amino acids of 
collagen as indicated and it should be useful in studying or evaluating the 
degradation ot collagen 


1 he steps take nto won out the many dithculties and to provide a simple 
technique have been presented as a result of a very thorough study. I have 
had the opportunity ot studying in detail the two papers trom which this 
talk was put together, and all of that information has not been presented 


today 
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It was necessary to simplify this technique [here were many attempts 


before the true pattern was obtained. This technique of analysis of a bio 
chemical entitity like collagen, which accounts for 96.6 per cent of the amino 
content, by isolating most of the amino acids, is very good \dding a value 
for amide nitrogen to the amino acid isolated by the technique ives ama 
terial balance of 99.9 per cent 


If we can do as well with our standard \l CA analyses tor le athe r, we feel 


we have accomplished a very good material balance 


Dr. Kanacy: | think this paper of Mr. Cassel’s provides an excellent tool 


for further research in the structure of collagen 


You know that for the last few vears considerable progress has been made 
in the studies of collagen by means of the electron mi roscope, and various 
physioc hemical methods and thermodynamics Kor a long time we have 
needed a method of determining the fundamental building blocks in col 
lage n the amino acids It now may be possible to start from these building 
blocks and determine the sequence of occurrence of the amino acids in the 
collagen chains and possibly from here build up to the point to which the 


electron microscope people have worked down 


The method certainly could be used as a control for following the effects 
ot liming and othe treatments oft that type in the tanneries and also, ot 
course, for treatments such as Mr. Cassel has pointed out the treatment 
with nitrous ac id Also, the method should be very valuable for studying 
the mechanisms ot degradation in collage n Kor instance, for al good many 
years we have had only the side chains on collage nto study, Stic hy as the al 
pinine and aspartic and glutami AC ids Now we have a procedure for study 


ing the other amino ac ids and finding out what happ ns to the m 


It also should he an excellent procedure for studying the effects of various 
atomic radiations. We are now entering the atomic age and will have to 
find out sometime what happens to mate rials such as hide, leathe r, and so 
on, when atomic radiations act upon them I think by a procedure of this 


type you should be able to do that. 


This method has already been used as a conhrmatory test for collagen 
since collagen iS perhaps the only protein which contains hydrox proline, 
the appearance of the hydroxyproline spot gives a fairly good conhirmator 
test for collagen Phe development of this test provides a procedure long 


needed for future chemical tests on collagen 


Dr M« DERMOTI What was the concentration otf the collagen present in 


the hydrolysate ° 


Mr. Casset: About 250 mg. of protein in 15 ml. of acid solution 
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you use that solution 


Dx. McDermorr: About a quarter of a gram. And 


straight in your spotting on the hilter papel 


[hat is one of the interesting things about it. With 


Mr. Casser: Yes 

these solvents, which apparently are strongly buffering, you do not need to 

drive off the hydrochloric acid before placing the hydrolysate on the paper. 
procedure of vacuum 


words, you do not have to zo through the 


In other 
distilling hydrochloric acid from the hydrolysate 


application of the materia 


Dr. MecDermort traight filtration and 


right out of the S¢ aled tubs 


Mr. Ca That is right 


nt d reduc 


Method 
Method 
ol 





MODIFICATION OF SOME REACTIVE GROUPS OF COLLAGEN 


Modification of Some Reactive Groups of Collagen and 


the Effect onthe Fixation of Tervalent Chromium Salts 


SYKES 


tion and methylation indicate 
reduce the ability of collagen to combine with either 


monic or cation 
lea twe ol ictlo n take place, both of which 
One of these reaction 


with the forn 


INTRODUCTION 


During recent years the study of the part played by the various active 
centers of the collagen molecule in the fixation of tervalent chromium salts 
has received increased attention. Bowes and Kenten (1, 2) de veloping the 
pioneer work of Thomas and Kelly (18) studied the effects of modifying the 
amino, carboxyl and guanidyl groups ot collage n with various reagents, and 
then determined the irreversible fixation of chromium from solutions of basi 
chromium sulfate by these products Work by Green (5) showed that the 
non-ionic hydroxyl groups also affected the fixation of chromium, a result 
which was in disagreement with the findings of Bowes and Kenten (2 
Results published by Sykes (16 app ared to confirm the conclusion drawn 
by Bowes and Kenten, that the carboxy] groups were of primary importance, 
since the carboxymethylation of the collagen amino groups with sodium 
bromoacetate gave a substrate which, after tanning, showed both increased 
hxation of chromium and also greatel hydrothermal stability The latter 
is measured by the temperature at which moist collage n shrinks when heated 
and is an indication of the degree of cross-linking (8). It 1s unfortunate that 
Green did not report any hydrothermal stability data for the chrome tannage 
ot his acetyl collage ns, as subseque nt work by Sykes (17) corroborated the re 
duction of chromium fixation reported by Green but showed that there was 
no corresponding reduction in the enhancement ot hydrothermal stability 


induced by the chrome tannage 
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Lhe S¢ results indi ated that more ype ot reaction 1s taking 


place when normal collage n is allowed tO react w ith chron ium 


salts, a Sug 


) huttleworth 13, 14, 15 


yestion whic h had previou | hee n put for vard | 


In addition to nxation of chromium at the (MOUs active centers of the side 


Oo the possibility of reaction with the peptide 
linkages 7, 3 ; although it 1s not to he 


chains in collagen the re 1s al 


expe ted that this reaction would 
conter an great stabyilit on the ren he present investigation Was 
conduc ted A ith a view tod ingu types of reac hrions whit h 
may take place between the actiy centers present in coll ven, parti ularly 
the amino, carboxyl and h drox | RFOUDS and tervalent chromium salts 


In ordet that a more generalize | picture might iY obtained, hot only Was a 
cationn 95) basi chromium sulfate used but also an anions oxalato 


( hromiate 


METHODS 


Lhe source of collagen used I) ths vork Vas calfskin vhich had heen 


de pilated hy a lime sodium sulfide treatment, ne utralized Mi ith da id and wash 


ed free of salts lt vas then deh drated with acetone and extracted with 


petrol ether in a cold soxhlet ipparatus to 


remove grease Lhe purified 


skin was cut into small pleces Measuring x mim and Into strips 7.5 x | cm 


and stored until required 


Acetylation of collagen 


Lhe method ae S< ribed | Coree Nn, \r f 


iy and | am was used as a basis for 
this work ( ollage n dried in a 


VaACulumM OVEN Was treated with ten times its 


own weight of a mixture contay inp equal part of acetu and aceti anhy 


dridk ample S ot collage Nn, both pieces and Strips were re moved at various 


intervals up to 192 hour from the commencement of the reaction This 


technique led to the preparation of seven samples ot partially acetylated 


collagen containing from 0 5] 1 millimol s acetyl y I he excess of acetyl 


ating re apent was re moved in all CAaSt b extraction with acetone ina soxhlet 


apparatus 
\ further series of acet lated roducts Was pre vared b treating an ester 
| pre] 


hed collage n, Containing OLN¢ miallinn les me thor | g., with the Same ace tvlat 


ing mixture \nalvysis showed that ) 1.¢ millimn le S vy. acet | had been 
introduced 


Methylation of collagen 


The method devised by Fraenkel-Conrat and Olcort for 


soluble proteins was used \“ ith minor alte rations ( ollag n was treated with 


twenty times its own weight of methanol adj 


esterifving 


sted to 0.1 A vith concentrated 
hydrochloric acid sample: of collage is ay th pieces and Strips, Were removed 
at various intervals up te hours trom th 


© commencement of the reaction, 
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and v ashed tree of acid vith distilled water prior to acetone dehydration 
for stor: 


lagen by thi treatment 


ip | p to Ua millimoles yy. ime thox | Was introduced into the col 


\ second series Of me thylate d produc tS Was prepare d hy treating acetylated 
collagen, containing | >] millimole s acetyl e with acidihed methanol as 


described Analysis showed that 0.28-0.81 millimoles MU methoxyl had been 


introduc r d 


Cationic chromium solution 


Chromium trioxide was dissolve d in water and re duced by passing a stream 
of sulfur dioxide through the solution until no hexavalent chromium could be 
de tected \frer boiling for 30) minutes to remove the excess sulfur dioxide 
the solution was cooled Next day sufhcient sodium hydroxide Was added to 


the solution to combine with one-third of the sulfate radicals, thus produc ny 


a salt of empirical formula Cr(OH)SO [his basic solution was diluted to 


contain 25.3g. Cr.O,/1., 1.e., O.167M and refluxed for 30 minutes 


Anionic chromium solution 


\ solution of potassium dioxalato-diaquo-chromiate Was prepared by re 
ducing hot potassium dichromate solution with the theoretical quantity ol 
oxali acid Pre vious work by Gustavson j had shown that a pH of 5 Was 
the optimum for the fixation of chromium by collagen from this complex 
\ccordingly, potassium hydroxide was added to the solution over a period 
of thre days, until the correct pH had been attained Ihe amount used 
Vas approximatel YO", ot that require d to form potassium dioxalatohydroxo 


aquochron late Lhe solution was diluted to 25.3 g. 4A (),/] 


Chrome tanning 


amples were taken from the various modihed collagens to include suthcient 
small squares fol subseque nt analysis and two strips fol shrinkage tempera 
ture determinations Lhe protein was hydrated b soaking in distilled water 
for 24 hours and then added to the chromium solution, maintaining a ratio 
ot 50 ml chromium solution pel yram dt collage Nn I he reaction Was allowed 
to proceed with continuous agitation for three da sin the case ot the cation 
solution and seven days in the case of the anion solution; previous work 
showed that these periods were suthcient for the attainment of equilibrium 
The final pH of the chromium sulfate solutions varied between pH 5.0-3.1, 
vhile the oxalatochromiate solutions showed an end pH of 4.8-4.9 The 
chromed collages Na vashed in 1 nning distilled Vater tor two days to re 


move uncombined chromium salt and all dried prior to analysis 


Analytical methods 


The various collage vere analyzed for total acetyl by hydrolysis in 2N sul 


steam distillation of lib rated acetic ae id 6), and for 
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methoxyl by the conventional semi-micro Zeisel technique using the bromine 


acetate absorbant ot Vie b ch and Brecher 19 The le athers were analyzed 


for chromium by the wet oxidation method using perchloric acid (3) and for 
nitrogen by the Kjeldahl method Shrinkage temperatures of the collagens 
before and after tannage were determined by heating a sample, previously 


soaked for 24 hours in water, in liquid parathn 


RESULTS 


The effect which the degree of inactivation of the collagen side-chains has 


on the ability ot the protein to combine with chromium 


3 


is illustrate d in 


1-2 
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Figures 1 and 2, where the uptake of chromium has been plotted against the 
total number of side-chains inactivated. Kor both cation and anion 
chromium complexes the general trend is the same and it will be observed 
that the inactivation of amino and hydroxyl groups by acetylation has a 
much smaller effect on the fxation of chromium than the inactivation of 
the carboxyl ion by methylation. The combined effect of acetylation and ester 


ication is the same regardle ss of the order in which the two treatments were 


given 
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Similar trends are also observed in Figures 3 and 4 where data relating to 


the shrinkage temperature of the chrome-tanned collagens are recorded 


[hese results have been recorded as shrinkage temperature, which is the 


difference between the shrinkage temperature of the chromed collagen and 


the corresponding untanned collagen. This method of recording the results 


takes into account the decrease in the shrinkage temperature of collagen 


which is brought about by the Various chemical pretreatments This is a 


more accurate indication of the de gree ot stabilization of the protein molecule 


which has been brought about by the tanning agent than reference to the 
observed shrinkage temperature 


50 


The elimination ot chromium hxation at 
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the carboxyl group has the effect of preventing any stabilization of the col- 
lage n molecule, although chromium 1s still bound at other centers. On the 
other hand Figures 3 and 4 show that the prevention of chromium fixation 
at either the amino or hydroxyl groups has a negligible effect on the hydro- 
thermal stability of the chrome-tanned collagen 


DISCUSSION 


Any investigation into the mechanism of the reaction between collagen 
and chromium salts is made extremely dithcult by two factors The first is 
the chemical constitution of the protem which provides a large number of 


sites where reaction with « hromium might occul Phe second 1s the comple XI 


ty of the chromium ton which in addition to forming compl xes by the re 
placement of co-ordinated water, can also form polynucle ar ions either by 
the formation of olated OH bridges or by entry of polycarboxyli acids, 
where the carboxyl ions enter different co-ordination spheres It was for this 
reason that two types of chromium comple x were used in this investigation, 
the aim of which was to elucidate the general principles of the reaction 
rather than stoichiometri relationships teric hindrance in the fbrous 
protein 1s likely to prevent all the reactive side-chains in_ the collagen 
molecule from being equally available for reaction with a chromium ton 
whose molecular weight may be in the order of over 600 Indeed, the failure 
of the relatively small molecules used in acetylating and methylating col 
lagen to react with all the available side chains is an indi ation that the hne 
structure of the protein must play an even greater part in the penetration 
ot the larger molecules used in tanning Furthe rmore, until the sequence ot 
amino acid residues in collagen has been elucidated and the intermolecular 
organization studied in more detail, any simple numerical relationships 
between the active sic chain conte nt and the amount of irreve rsibly combine d 
chromium should be regarded as purely fortuitous 


Lhe reaction he tween man chromium salts ind collage nis unique because 


hot only is the protein protected irom enzyme or bacte rial degradation, but 


the stability ot the hber to moist he at is increased at the Same time In 


normal collage n the fibrous state 1s maintained by me ans of hydrogen bonds 


vetween adracent wlypeptide chains el an ‘arte! consider tha 
I | | | pey | } W 1 ¢ 20 | hat 


when heat is apphed to this system the kinetic energy of thermal agitation 


coupled with thermal bombardment by water molecules will cause sone 


break down ot the cross linkages even at low temperatures Lhe number 
| 


of cross-linkages broken at any particular instant will increase with te mpera 


ture until, at some instant when a sufhciently large number of bonds are 
open, the molecule will collapse to a more stable « mnhguration by chain 


folding Lhe effect ot this reaction taking place ina number ot centers at the 


molecular ke vel will have the gross effect ot causing a prece ot skin to unde ro 
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visible shrinkage It is therefore to be expected that if chromium salts react 


with collage nto bring about a conside rable Increase In the shrinkage tempera 


ture of the protein, then intermolecular cross-links of greater stability than 
those naturally present must have been introduced Lhe actual degree ot 
stabilization will depe nd on various tactors such as the composition of the 
chromium compl x ion and the type of bond which is formed The possi 


bility that chromium compl xes may combine irreversibly with collagen 


without forming intermolecular bridges must not he overlooked 


Conside ring hrst the reaction of chromium salts with the carboxyl group, 
it IS apparent that this mechanism must be the one of primary importance 
in distinguishing chrome tanning trom salt formation which may occul with 
other metallic ions Phe hxation of anionic chromium at the acidic centers 
rules out any question of simple salt formation he fact that only the pre 
vention of reaction with the carboxyl groups has any effect on the hydro 
the rmal stability of the tanned collage n shows that Cross linking must only 
occur between the electro negative carboxyl side-chains Krom a study of 
the types of bond which « an occur between Organic tons and metally comple x 
forming ions (11, 15), it would appear that only a co-ordination compound 
would possess the necessary directional character to produce a stabilizing 
effect similar to that produced in wool keratin by the cov alent cystine bridge 
It iS, howe ve r, unlike ly that all the carboxyl side chains are equally available 
for cross-linking and some unifunctional co-ordination of chromium may. be 
expected to take place, particularly when equilibrium is be ing reat hed (10 
For comple x formation to occur be rween a chromium on and collagen, the 
electro negative carboxyl ton present in the latter must be able to displace 
one of the ligands alread in the comple xX; this may be either an aquo, hy 
droxy, or acid radical As the stability of these various ligands iS unequal, 
we have an xplanation tor the observation that both the amount of chromium 
hxed Figures 1 and 2 and the resulting hydrothe rmal stability bigures 5 


and $) vary with the nature of the chromium comy le x used tor tanning 


Having shown that the distinguishing feature of chrome tanning 1s the 
introduction of cross-links with a directional character between the cat 
box vl radu als ot adjacent collagen molecule Ss, it iS necessal to explain the 
hxation of chromium at other active centers Lhe reduction of the amount 
of ¢« hromium hixed by ce aminized collage nat one time led to the assumption 
that the amino groups must play an important rol in} chrome tanning 
However, the researches of Bowes and Kenten (1, 2), Weir and Cartes A) 
and Sykes (16) have all shown that although the total hxation of chromium 
may he affected it does not reduce the hydrothermal stability of the tanned 
collagen Further, Shuttle worth (13) has used spectrophotometri data to de 
monstrate that under the aqucous acidic ce nditions encountered in chrome 
fanning, amine groups do not displace ligands alre ad attac he d to the chrom 


ium cleus imilar conside rations may he expected to app! in the case of 
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the basi guanid | radical In other work on the co-ordination ot hydroxy 


groupsto chromium, Shuttleworth (12) demonstrated that at pH values below 


7.0 co-ordination could only occur if chelate ring formation was also possible. 


As this cannot occur with the hydroxy side chains present in collagen, the 


com lusion must he drawn that co ordination does not take place. lo recon- 


cile this evidence with the known fact that inactivation of the hydroxyl 


groups does reduce chromium fixation (5, 17, and Figures 1 and 2) it is 
to postulate that the chromium ts being held by other forces than 


co-ordination; hydrogen bonding would appear to be the most probable. 


necessary 


lt is also possible for chromium to be bound at the keto imide groups of 


the peptide link. Gustavson (9) has demonstrated that 8M urea solution, 


a reactant which he considers to be specihically directed to the peptide 


groups, may displace chromium which is stable to exhaustive washing \s 
this partial removal of chromium has a negligible effect on the hydrothe rmal 
stability of the tanned collagen, any chromium bound by this reaction can- 
not be considered to have formed the co-ordination compounds capable ot 
cross linking It would appeal probable that the chromium bound by the 
collagen after its inactivation by acetylation and esterihecation pomts on the 
extrem right of kigures 1 and 


tide link 


is attached by hydrogen bonds at the pep- 


REFERENCES 


J., 44, 142 (1949 
1949 
98 (1944 


38, 419 (1954 
Chem., 38, 51 (1954 


M. W. Kell Tl. Am. Chem. Soc., 48, 1312 (1926 
recher, Be leut em.G , 63, 2818, 3207 (1930 


Received, October 5, 1955 





COMBINED SOLVENT EXTRACTION AND TANNING PROCESS 145 


- 


A Combined Solvent Extraction and Tanning Process 


C. W. Breese, |. S. RoGers, and M. V. HANNIGAN 


rut 1 dehydrate 
The wet hide ovided enot 
eliminates two steps of other 
d the preparation of 


p! Hlisitiy 


INTRODUCTION 


[he use of organic solvents as an aid in the extraction of tannin and in the 


tanning of heavy leather has been suggested. Luvisi, Cordon, Beebe and 


Rogers (4) in 1949 proposed the extraction of tannin from canaigre by aque 
ous solutions of various alcohols, or preferably of acetone. Roddy (6) in 1943 
published the results of tanning tests using acetone solutions of tanning 


material Kremen in 1955 3) demonstrated the possibli advantages ot 


such tannages 


As shown by Stather, Lauffmann and Bau Miau (7) in 1936, 


pure acetone 
IS a poor solvent for tannin Of all the common tanning 


mate rials, only 
que bra ho Is suthcn ntly soluble to he of use in a 8\ 


system suc h AS proposed ly 
Kremen W attle is moderately soluble Howe ver, mixtures of acetom and 


water, in a wide range of concentrations, are very good solvents for tannins 
The use of such mixtures greatly increases the speed of extraction and the 


amount of tannin extracted compared with either pure acetone or watet 


Lhe cost of an organk solvent either for tannin extraction or for tanning 


would be prohibitive unless the solvent were recovered | ven in this case, the 
cost ot the recovery process would he conside rable If tannin were extrac ted 
by an organi solve nt and water process, and the extract thus pr pared were 
used for tanning by a solvent process, two recovery steps would be required 
However, if the two processes could be combined, the advantages of both 
could be obtained with only one recover) step We have devised such a 
process using acetone as a solvent [his process has a further advantage ovel 
other solvent processes in that it 1s not necessary to dehydrate the hides 
betore tannage Although appli able to any tanning mate rial, it is particu 


larly advantageous for materials ot high tannin content, such aS Canaipre 


roots or wattle bark, which were used in these tests 
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TANNING PROCEDURE 

[he hides, prepared as usual for tanning (by soaking, liming, unhairing, 
fleshing, and washing or bating slightly as desired), are put into a tanning 
drum Lhe calculated amount of finely ground tanning mate rial is then added 
together with the required amount of acetone The drum 1S turned inte! 
mittently at a slow rate for several hours Pe netration of tannin into the hide 
slow at first because of the low solubility of tannin in acetone. However, 
as water diffuses from the hide, a solution of acetone and water is formed 
which is a better solvent for tannin As the solution penetrates into the hide 
some combination takes place between the hide and the tannin because ot 
the presence of water in the hide. Because the concentration of tannin in the 
solution is low at first and increases gradually, full penetration 18 obtained 


vithout any trace of cas hardening Ihe time required for penetration 18 


about 16 hours I his iS Sore what longe than the time required for pen - 
tration in other solve nt tannages but sine dehydration ot the hides is not 
re quired, the total time is approximatel the same. In addition, the cost of 
the dehydration process 158 eliminated [he moderate amount of tannage 
taking place during the impregnation by the acetone solution is an advantage 


in that it puts the hide in be tte! condition for subseque nt processing 


\frer compl te penetration of tannin trom the acetone solution, the hides 
are drained and treated with a strong, aqueous tanning liquor prepared as 
described later [his corresponds to the usual “extracting” procedure in 
tanning Lhe speed of the drums should be considerably slower than the 
usual speed of “extract” drums to prevent damage to the hides before they 
are suthciently tanned Lhe drums should be turned intermittently at first. 
The “extracting” step will thus require somewhat more time than the usual 
extracting procedure but still will not require more than three or four hours. 
After “extracting’’, the leather is finished by normal procedures. The time 


required from be amhouse to ble ach vats should he three or four days. 


he acetone 18 recove red from the solution by distillation The remaining 
aqucous solution is hilte red and, if desired, sulhted This liquor is used for 


the extracting step 1 he process may be adjusted sO that the amount ot 


liquor prepared from the acetone solution 1s exactly that required for the 
“extracting” step, or so that addition of a slight amount of 


extract will he required 


commer¢ ial 


EXPERIMENTAL 


ome of the factors involved in this process are the kind ot tanning ma 


terial used, the size of the grind, the duration of each step, and the manner 


of “extracting” The following experiments are indicative of the partial 


evaluation of some of these factors. The results are summarized in Table I. 
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In i xperiments l to 6, both stages of the process were ¢ irried out in a 
Meissnet mill, 24 inches in diameter, making eight turns a minute. Lhis 
Was run intermittently for five minutes of every half-hour. All hide pieces 


were cut from the be nd portion ota hide whi h had heen prepare din the usual 


manner tor tanning. 


rABLE I 
UMMARY OF EXPERIMENTS 


500) 


» (Mn) , j ) 1) (nM) 


O00 


Phe spents were analyzed b the othcial mie thods ot the Ame rican Leather 
Chemists Association | except that the method of Luvisi and Rogers 


was used to prepare the analytical solution ot the Cabhalpre 


Experiment F lwo pieces were tanned as indicated in Table | After 


impregnation with tannin in the acetone solution they were taken out 


wrapped in cloth to preve nt di ying out I he total liquor, ine luding thre rins 


and 


ings, Was distilled tro recovel the aceTone 1 he aqucous solution Was settled 


by standing for four hours and the supernatant evaporated under vacuum 


to give a 40° Tw. liquor [his was treated with 5°; sodium bisulfite | 


on the we ight ot solids [his liquid r Was SW abl ( d al d rul hye d mnto the le 


I i 


} 
mused 


pieces to sin ulate the effect of “extracting” 1 he pieces wer sammued for 
two davs, after | ch the were bleached, oiled and dried 1 hie tot il operating 


time trom be ambhouse to oiling vas three da s 1 he 1; Vas } ! f good 


color, well and uniformly filled with tannin and had no drawn pi 


visible defect Considering the pecul ar nature of canaigre, the 


the spents indicated that a satisfactory extraction of the tanni 


obtains d 
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Experiments 2 and 3. These indicate the effect of fineness of grind of 


the tanning material and of time in the acetone solution on the pick-up ot 


tannin In | xperiment 2 penetration of tannin. into the hide was unsatis- 


factory, and leather yields were low In experiment 3 the use of finely 
ground material resulted in satisfactory tanning even in ¢ ight hours \ some- 
vhat longer period might be advantageous, since exposure to the acetone 


solution for 24 hours resulted in a definitely higher yield 


kxperiment 4. In the preceding tests it was necessary to hold the leather 
pieces One day after tak ing them from the acetone solution, until the acetone 
had been distilled and the liquors concentrated [his would not be 


practice | herefore 


done in 
, a test was made in which the leather, after being removed 
from the acetone, was treated immediately with an extract equivalent in 
quantit and COMpoOsition to that which could have been produced from the 


acetone liquor Leather of comparable quality and good yields was obtaine d. 


Experiments 5 and 6. | hese experiments were conducted in the same manner 


asin | xperiment 1, except that,wattle bark was used as the source of tannin. 
Lhe leather produced was of good quality The spents were analyzed by the 


othcial methods of the Ame rican Leathe Chemists Association | 


In all the preceding experiments the leather yields give an approximation 


of what might be expected in practice but since the pieces were cut from 


different portions of the same hide, variations in yield might be expected 


In | xperiments 7 and S tannage 


bye nds 


was carried out on a larger scale, using 
Because of restrictions upon the use of volatile solvents, the tannage 
could not be carned out in the most desirable manner, which would be in 


drums or in ¢ nclosed vats with Vigorous stirring For the tannage a Vat }! 2 


inh he S wide, and long and deep enough for a bend was used lo keep the 
tanning mate rial in suspension, a stirrer was placed at each end ot the Vat 
lkach stirrer had a vane near the bottom of the vat, and one 
to the top Lhese 


about halfway 
vanes were only two in he sin diamete r, howe ver, and did 
not keep the powde red mate rial in the state of suspension necessary for the 
most ethcient extraction No equipment was avatlable for recovery of the 


solvent and preparation of the “extracting” liquor lherefore, for this 


purpose a liquor was made from powde red extracts; for the canaigre tannage 


al sulhted canaipgre extract was used and for the wattle 


tannage a sulhted 
que bra ho extract 


Since the size of the tanning drum was disproportionate 


to the size of the bends, it was necessary to use a larger “float” than usual 


bor these reasons, a satistactory tannin balance cannot be calculated for 


these experiments This does not affect the evaluation of the |e ather 


duc t d 


pro 


Experiment 7. Iwo hides were obtained from a tanne rv cold pool ‘Two 


bends were cut from each hide, one ot which was sent to the tannery to be 
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tanned and finished in the usual manner The other was tanned by the solvent 
process at the laboratory After immersing the bends in the acetone, the 
stirrers were run for six hours, the settled material on the bottom being 
occasionally mixed with da paddle Phe bends remained in the liquor ovel 
night without stirring The following morning the stirrers were run tor two 
hours Phe leather Was re moved, drained for 14 hour, and placed ina tanning 
drum containing sulted canaigre extract of 40° Tw. The drum was turned 
intermittently for six hours-—-five minutes turning and 25 minutes standing 
Lhe bends were le ft in the drum ove rnight without turning Lhe drum Was 
then turned slowly and ste adily for two hours lhe bends were taken out, 
sammied for two days, and returned to the tannery for blea hing, oiling, and 
hnishing hey were saved for comparison with the bends finished by the 
regular process The total time between white pool and ble ach Was seven 
days; the actual operating time was five days Lhe leather produced Was 
uniformly tanned throughout the whole cross section, there Was ho drawn 
yrain oO} other de fect, and the col rr Was exceptionally good \ slightly 
“empty” feel to the leather was conhrmed by the yields, which were somewhat 


low for the laboratory as compared to the tannery bends Lhe rather low 


vields of the leather and high tannin content of the spents were probably 


due to the somewhat unsatisfactory method of operation The analysis of 


the le athe obtained 1s shown in Lable I] 


PABLE Il 
ANALYSES OF FINISHED BEND 
CALCULATED ON MOISTURE-FREI 


Experiment 8. [his tannage was conducted in a manner similar to kx 


periment i except that Wattie was used in place ot canaigre An excess was 
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used in order to produce a well filled piece of leather, although it was felt 
that this would increase the tannin remaining in the spents No tannery 
Comparisons were made of this tannage Both he nds ot the hide were used 
for the solvent tannage [he tanning operation was the same as in Experi 


ment except that sulhted que bracho was used for the second stage The 


ields were somewhat better than in xperiment 7 burt, as expected, the 
tannin remaining in the s was high Lhe leather was of good quality 
and did not have the “empty” feel of the canaigre bends. Analysis of the 
leather is shown in Table Il. The experiment might have been more realist 
h id it been po sible to use an extract tor the second Stayt pre pared from the 
icetone liquor of the first stage Howeve r, tests have indicated that the use 


puis alent solution does not influence the results to an appreciable 


DISCUSSION 


1 hie id Antaype pot solvent tannage, as outlined by Kremen, would also apply 
to this tannage: the rocker and layaway vards are eliminated and the time re 
quired for the tanning proce is reduced Lhe inventory and labor needed are 


conseque ntl reduced, although the advantage iS at le ast counte rbalanced by 


the necessit for a solvent recovel process Phe shorter time of tannage also 


allo 8S amore ! ipid response to changing conditions suc h as fluc tuations in 
hick prices OF demands for different types of le ather. Other advantages are 
reduction of se VNape d posal problems and possible use of the solvent to intro 


duce desirable material into the le ather Lhe disadvantages in the use of a 


volatile solve nt are in addition to the requireme ns ot a recovery system, the 


olvent, the necessit ot adopting safety measures against hre, and 
fact that exist ng tanner equipment cannot he used without modiheation 
1 he adv inftaye , of the method described here 


ind extraction into ol 


are that it combine S tanning 


l@ Operation, and uses a more ethcient means ot extract 


the tannin trom the raw material Furthermore, it does not require 
dehydration of the hides before tanning 


1 he method would also be 


applicable to other tanning materials, but for 
operational and economic reasons it is probably most suited to those of high 
tannin content, ste h as « anaigre roots or wattle bark lt is possible that the 
advantage sor using hide s wh h have not heen ce hydrate d might be exte nded 
to the use Of tanning extracts inste ad of raw tanning mate rials as sugge sted 
bh Rodd In this case the extract would be added to acetone at intel 
vals in gradually increasing portions 

he le ather vu lds and the analyses indi ate that the le athers were not 
as thoroughl tanned as normal le ithe Howe ver, the conditions used were 
t optimum lt seems qurte pos ible that by Improving the conditions ot 


ranning and modifying the fi ishing processes, vields ot le ather comparable 


to those oft usual tanning Operations may be obtained 
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Cincinnati. He received his M and Ph. D 
sit After four years with Best Foods, Ine., he 
Laborator 194] He was the 


Lanning Research, 


degrees trom the 


jomned the staff of the Tanners’ 


of the Alsop 


Same ubivel 


Council Research recipient 


Award in 1954 


oldest members; he joined the 


Oul dozen 
hie id ot the Hide Ss, lanning Mate rials, and 


». He retired as h 
Branch, U.S.D.A., in 1954, 

as in charge of the laborator 

Co. He holds a 


Illinois 


}EROMI 
Association in 19] 


Leather ection, 


) 
6 vears of service 


astern Utilization Research 


after Krom LILS to 1937 he 
ot Kistler, Lesh & Co., later absorbed b hoe 
and a master s degree 


Assoc mation, 1924 


International 
trom the University of 


yracuse 
rec hing al 


from 
6, and served on man 


He was President of this 
committees \s a fitting tribute toa life time of service he received the \lsop 


Award in 19 


Dr. R. I YKES graduated with First Class Honors from Leeds Universit 
52. He was award 


same institution in 19 


in 1950, and took his Ph. D. from the 





LIFE LINI 


ed the LeBlanc Medal by the Faculty of 
the Procter Memorial Fellowship (1950-51), and received the Donald Burton 
Prize of the ciety of Leather Trades Chemists in 1953 \fter 18 months 
in the British Colonial Service in East Africa, where he worked in 


Capacity to the hides, skins and le ather industries, he 


Industrie S hR« sear%re h Institute, 


Lechnology ot Leeds 1950 . held 


an ady Isory 
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Grahamstown, South Africa, as Senior Res 


His briet professional career has alread 


search Ofhcer in 1954 


resulted in 
15 publications in 


various technical and scientify journals 


C. Davip WiLson, after graduating from Northwestern University, worked 


in the Piones rily be SC ATS h Division ot | | duPont ce Nemours w C'o., Inc 


Fred Rueping Leather Company in 1948 
Later he spent two years at Lehigh University under the late Dr. Edwin R 
| he 1S Re turning to | ond du | ac, he serve d aS Dire ctor of ( he Tria al he SC ATE h 
and De velopment at Rueping until October, 1952 


for one year before joining the 


oyimnce then he has been 
\ssistant Tanner, and a member of the Rueping Board of Directors 
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ALCA NEWS 


Procee lings he port Notices and News 
of the 


AMERICAN LEATHER CHEMISTS ASSOCIATION 


OFFICERS 


President--¥.. 5. Fu the Mead Corporation 
Chillicothe, Ohio 


President-klect —} 5 Pon . ecretary-Treasurer Frev O' FLAMERTY Dy 
Foot Tanning Compan t ing, partment of Leather Research, Univer 


Minnesota sity of Cincinnati, Cincinnati 21, Ohio 


Miern Marser, United Shoe Machinery Domintc Meo, Jr., Salem Oil and Grease 


Corporation Research Division, Balch Company Salem, Massachusetts 
Street, Beverl Massachusetts 


>. Compton, Eayvle-Ottawa Leather Co Rosert Srussinas, Div. of Leather Technol 
Grand Haven, Mich ou Lehigh University Bethlehem Pa 


Rosext G. Wenipon, Seton Leather Co 
Newark 4, N. J 


PAST PRESIDENTS OF THE A. L. ¢ 


G. A. Kenn, W. Teas, H.C. Reeo, J. H. Yooum, F. HW. Saas, HH. T. Winson, J. H. Rousseu 
K.P. Veren, W. K. Ausor, L. E. Levi, C. R. Operrecc, R. W. Grirrira, C. C. Smoot, I 
J. 5. Rogers, Luovp BaLorrstro J. A. Winson, R. W. Frey, G. D. MceLaucuurm, Frep 
O'Fianertry, A. ©. Onrum H. Bo Merri, V. Jd. Miesnex, J. H. Hicgusercer, Dt 
Witiiams, T. FP. Onentanver, A. WH. Winner, R. M. Koprennoerer, H. G. Turvey 


a a ee 


Curtis S. Peterson passed away at his home in lopsheld, Mass., 
on March 19, 1956, after a long illness. After graduation from Lewis 
Institute ot Lechnolog ; Chi ago, nm 1925, he S¢ rved as che mist, 


tanner, or consultant iInmany prominent hirms in the le athe I industry 


For the past four years he was Chief Chemist and Superintendent 
of Kirstein Leather Company, Peabody, Mass He joined the 


Association ‘ ‘ Associate Member in 1952 and became an Active 


Me mbet in 
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A.L.C.A. A.S.T.M. JOINT COMMITTEE ON LEATHER 


At the American Leather Chemists Convention in 1955, it was voted to 
make arrangements with the American Society for lesting Materials for a 
Joint Committee to establish standard methods of testing leathe It was 
felt by members that publication under the AS | M name would bring 
world wide recognition to such methods When the subject was hrst dis 
cussed with A | M personnel, the vy mentioned that then society had been 
approached on a number of occasions about standard methods for testing 
leather Therefore the A.S.T.M. was more than willing to work with out 


organization in establishing suc h standards 


On March 13, an organization meeting was held at the \ 5 | M Head 
quarters in Philad Iphia Invitations were sent to a number of companies 
and organizations representing producers and consumers of le ather as well 
as pe ople who have a pene ral interest in it Ihe make up of the Joint Com 
mittee according to A.S.1] M procedures will be to have the number of 
producers of |e ather no greater than the number of consumers and general 


interest representatives combined 
Ofhcers elected at the meeting wer 


Chairman: Dr. Joseph R. Kanagy, National Bureau of Standards 
Vice-Chairman: Mr. R. J. Wirshing, General Motors Corp 
Secretary: Mr. M. H. Battles, A. C. Lawrence Leather Co 


These othcers will serve both in the Advisory Committee and in the General 
Committee The Advisory Committee also includes: Mr. A. N. Kay, Howes 
Leather Co.; Mr. B. L. Lewis, Tinius Olsen Testing Machine Co.; Mr. Mieth 
Maeser, United Shoe Machinery Corp.,; Mr. G. H. Meyer, Liberty Dressing 
Co.; Dr. R. Shaw, Rohm & Haas Company; and Mr. J. N. Smith, FE. F 
Houghton & Co 


The scope of this committee’s work was dehned as “‘the development, 


evaluation of significance, and standardization of methods of sampling and 
testing, and the definition of terms pertaining to leather.” Initially only 


physical test methods will receive attention, chemical methods will be con 


side re d late I 


It Was dec de d that the follow ing sub cOmMmMIttees would he established and 


hye yin tro function as soon as possible 


| Nomenclature, dehnitions, and appli ability 
I] amp! ng and conditions for phy sical testing 
Ii] General ph ical te sting 

IV. Research 

\ Ie ditorial 
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Ihe exact functions and areas of responsibility of each of these committees 
will be more clearly defined at a later date. Under sub-committee III it was 
decided that sub-divisions into working committees would be made on the 
basis of the type of test rather than the type of leather. A tentative list of 
working committees was established at an Advisory Committee meeting held 


later the Sane day This will be published afte! approval by the Joint Com- 
mittesc 


A rough draft of the by-laws was read and discussed at some length. A 
revision will be sent to members for consideration prior to the next meeting 
when the subject will again be taken up. 


When a method has been accepted by the Joint Committee, it will be 
publishe d through the A.S.T.M. but will bear the seals of both organizations. 
[his is not a new practice for A.S.T.M., as it has published many methods 


under joint sponsorship with several other organizations in the past. 


\ questionnaire is being sent to all those who are now members of the 


Joint Committee to determine the sub-committees and working committees 
on which the y wish to serve. 


Anyone wishing tO participate in this Joint Committee should so advise 


the secretary of the Committee (Mr. Battles) in writing as soon as possible 
since the next meeting is expected to be in June. Participants must ordinarily 


be members of either the A.L.C.A. or A.S.T.M., but the Advisory Committee 
may waive this requirement. 


N ECROLOGY 1955 


[he Association suffered the loss of nine members by death in 1955 


Lheu names, the year in which the y joined the Association, and thei last 
professional connection are given below: 
| ESTER H ARMSTRONG Associate Member ° 1951, Diamond Alkali Co. 
M. BarRANn, 1928, Peter Baran & Sons 
W. H. Barretr (Associate Member), 1933, Barrett & Co., Inc. 
kpwin I. Cuatmers (Associate Member), 1947, E. I. Chalmers & Co., Inc. 
JamEs Ek. ConneELLY (Life Member), 1912 
Cuaries W. Lizer (Associate Member), 1952, W. B. Byron & Sons, Ine. 
ARTHUR SAUER (Associate Member), 1935, Tanimex Corporation 
I. Sropota (Life Member), 1914, retired 


Dean Witiiams (Lite Member), 1923, L. H. Lincoln & Son, Inc. 
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Notice To AvuTHORS 


Authors are requested to introduce each papel submitted to the Journal 
by an abstract of the article. Articles should also be accompanied by a brief 


biography of the author(s) for inclusion in “Life Lines’’, a new feature in the 
Journal. Unnecessary correspondence will also be avoided if a notation 1s 
attached to the copy indicating where the author desires galle y proots to be 


sent. 


**“SHAVINGS” 


[he editors contemplate introducing in the Journal a new feature to be en 


’ ’ 


titled either “Shavings” or ““Trimmings” and to include personal news of a 
professional nature about members of the Association. Considered appropri 
ate for suc h a section is news conce ring transters, promotions, retirements, 
honors civic OF profe ssional » writings, Speer he 8, et Me mbe rs are urgently 
invited to submit items of this kind about themselves or fellow members 


to the Managing Editor. 
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was 8, F. 250 mi. of this liquor was acidified to pH 5, A jelly-like precipitate formed that 
contained 60% of the total protein, G, 250 mil, of the liquor was acidified to pH », then all 


(precipitate and liquid) was i H. 100 ml. of lime liquor from the split material with 


out dialysis was concentrated at 35° to 10 ml. J. Normal calfskin lime liquor containing 


sodium sulfhydrate was neutralized After extraction of the precipitate with sodium hy 
droxide, the protein was precipitated isoelectrically, reprecipitated, then dried at 35 kor 
identification by means of 2-dimensional, 6-day, paper chromatogram 100 mg. of material 
was hydrolyzed with | ml. of 6 N hydrochloric acid, the acid was removed and the residue 
dissolved in lon ol water The first sole was secondary butyl aleohol ‘oO parts; 
9O-percent form acid, 15 parts; and water, | arts. The second solvent was 80-percent 
phenol. Preparatior . D and ! consisted principally of keratin as the chromato 
grams showed spot ) sine and cystine, none for hydroxyproline and spots of approxi 
mately equal size rin “ slycine, Preparations F and G howed hydroxyproline 
none tor cystit ! ! larger spot for glycine than for serine, thus indicating 
reparatior ‘ chi collagen, Preparation E contained hydroxyproline and 
ie but also cystine and approximately equal amounts of glycine and serine; it was 
therefore collagen mixed with keratin Prey iration H was not hydrolyzed the chromatogram 
had ninhydrin-positive spots that were partly free amino acids (glycine, alanine and 
partly lower le The results show that the usual short, sharp lime isso only 
component ot the epiderm d hair long-time liming in white lime 
Bowes Biochen jou : uv 1, 155) found that 10° 
when oxhice Wa I ! ay in a lime liquor 
is present, partly r molecule 
which pree d on neutralization of the olution and partly a imine cu ind lower 
peptides observations are confirmed by the present work Bowe tp ind Mo 


in Nature Structure of Collagen by J. T. Randall, p. 199) reported tl n treatment 


i material dissolved that contained itt hydroxyproline but a 


relatively large amount of tyrosine. They however did not consider the cystine content or 
the glycine to serine ratio. In the present work the grain-free split was essentially collagen 
The isolated protein fraction (preparations KF and G) gave a typi il collagen chromatogram 


in which tyrosine was absent and hydroxyproline trong 1.D. 


A Simple Method for Determining Tanning and Combining Values, G. Reich 
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lon Exchange Resins and Their Application in Leather Chemistry. K. W 


Pepper 
J. Soc. Leather Trades’ Che t 10, 17 (1956) An account is given of the structure 


ind general behavior of ion exchange resis ipparatus required ind practical methods of 
them. A table lists the equivalent produced by three manutac 


il methods i particl ize pretreatments 
The applications of ion exchang ) i t to leather chemists are ( industrial 
b) routine chemical analysis research on proteins and tannis material 
On the industrial cale ion exchange ro . ire economicall most attractive either for 


replacement or removal of impuritie occurring in small amount in water of n an 
organic nonelectrolyte. The use of ion exchange in the determination o ilts in tan liquor 
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sroup and the Penicillium family. It rese Catenularia Grove family, but could not 
be identitied as ¢ ful nea yr r.6 ( ts mory he logy is giver It was isolated on acid 
wort agar and grew at either 20° or 30°C could be transferred to normal chrome leather 


where it formed red spots in 8 days which increased in intensity for 2 or 3: weeks. It could 


ilso be grown « vegetable leather and filter in a humid chamber at 20°, but not at 


x0" LDA 


Industrial Statistics. \ Volk. Chem. Er 63, No. 3, 165-90 (1956).—This is a 
description, in simple language and with abundant examples, of the application of statistical 


techniques to chemical engineering data H.B.M 


The National Leathersellers College. J. P. Danbury. Chem. & Ind., 71-4 (1956) 
This institution, founded in 1909 as the Leatherseller echnical College became the 
(British) National Leathersellers College in 1951, supported in part at least by the British 
Ministry of Education facilit have een enlarged and modernized, enabling the 
tudent to work throug il kinds | I nt tart to finish, using commer ial equip 
ment. The theoretical ya is 12 \ it and 600 light skins per week. Ample 
laboratories are provided oth fe ‘ ing d research. The college attracts students 
from all over the world; mos ) no | ‘ ud some previous contact with the leather 
industry. The standard cour 2 al iay soon be extended to 3 years 
Numerous specialized short cot s and . ire offered, Selected graduates are 
invited to remain for vddition ) search, Courses in the administrative 
ind managerial pects o | lust may be added soon, Close cooperation is 
maintained with ind organi t ind with the Leather Industries Depart 

ent of Leeds I HB M 


Leather from Packing House Pigskins. Anon. Rohm and Haas Reporter, 14, No. 1, 
ll (1956) Although the 70 Lie hogs slaughtered annually in the United States are 
iid to represent potential raw ‘ half a billion square feet of leather, very few 
of these kins reach the tanneries, an then only as narrow strip because hand flaying i8 
prohibitively expe chi } been developed for flaying half carcasses yielding 
kin pieces averag eel ni n in thickness and free from bristles. One 


tannery I ob ! eiving (it t} tock weekly d may produce 10 mil 


m feet of pig leather this y H.B.M 


The Skin and Leather of Marine Animals. V, Expressible Water in Shark Skin. 
Toyoo Takahashi. Bu uf ) ( ws 18, 341-8 (1952-3): Chem. Abstr. 50, 
$786 (1956) When il akin the relation between expressible 

) was found to be: dW/dP 
ind the skin became trans 
ily when placed on fresh 

transparent skin (about 45% 

here there was no inflection point. The 

on point seen ) present between the 
inflection point ems to be present in the 


nterfibrillas spaces within the 


Tanning Materials of the British Commonwealth. Mangrove Bark. K. W. Pear 
( ul Pla ind A P t 5, 96 (1955 The species of mangrove found 
with statistics on exports of bark 

H.B.M. 
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Hopea Parviflora Bark as a Substitute for Imported Wattle Bark. P. S. Ch 


K A Joseph ind K. Pad inal wine / 


large tree, much wu 


tannin and 6-9" 
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Chrome Upper Production in East Pakistan, 
(India), 10, No. 7, 1420 (1955 \ ‘ t Le 
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jobs at one? 


SURFACE 
LUBRICATION 


Bxactly the feel you want, along with the soft- 
ness and other qualities needed—yours every 
time with the balanced performance of 
Nopcolene fatliquors. For Nopcolenes do two 
jobs at once—give you excellent surface lubri- 
plus excellent penetration. And you 
control them more accurately than ever be- 


fore! Whether you want the dry nap of 


cation 


oitey fy" 
i gs 


time! 


suede, the lubricated feel of a fancy glove, 
or the roundness of side leather...there is a 
Nopcolene to give you leather exactly “ 
like it” 

Write today for your FREE copy of the 
Nopcolene booklet containing latest data and 
tannery-tested formulas. Nopco Chemical 
Company, Harrison, New Jersey 


as you 


PLANTS: Harrison, N. J. « Cedartown, Ga. « Richmond, Calif. « London, Ont. Canada 





BIOBATE 


> Biobate is a highly standardized bating 
compound of extreme stability. 


 Biobate provides controlled, effective enzyme action 
during bating for all types of leather. 


> Biobateis adaptable to all bating conditions 
and procedures. 


SEBACOL | STEROZOL 


eee for dependable unhairing eee reliable germicide 


Sebacol produces clean, Sterozol inhibits bacterial 
uniform quality leather under action and mold growth on raw 
varied beamhouse practices. stock and leather in process. 


WALLERSTEIN COMPANY, INC, + 180 MADISON AVENUE, NEW YORK 16, N.Y. 
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vmnco CUT GH exec 


(MANGROVE BARK EXTRACT) 


SAXE CUTCH CORPORATION 


500 FIFTH AVENUE NEW YORK 36, WV. Y. 


AM. TANNERY OILS 


AND FAT LIQUORS 
TANNERY OILS 
W 


FOR ALL TYPES OF LEATHER 


MARDEN-WILD CORPORATION 


500 COLUMBIA STREET, SOMERVILLE, MASS. 
MARDEN-WILD OF CANADA LTD., HALIFAX, N. S. 


STRONGER, 
BETTER-LOOKING LEATHER... 


. In shorter processing time! Leather chemists tell us 
they achieve this result consistently with Sun’s Leather- 
Processing Oils. Reason: these oils mix easily, work fast, 
lubricate fibers uniformly. There’s no surface scum; so 
rapid, thorough tanning produces light, even-colored leathers 

superior in quality, temper and tensile strength. For full 
details, call your nearest Sun Office . . . or write to Sun Oil 
Company, Philadelphia 3, Pa. Jn Canada: Sun Oil Company 
Ltd., Toronto and Montreal. 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY = S(MocD> 


PHILA. 3, PA. + SUN OIL COMPANY LTD., TORONTO & MONTREAL 





aI TE > BELL-MINE 


Si 


Accurate laboratory control assures you of 
consistently better milk of lime. 


PZT C yl tst Ms MR et eat ae Te tee Rte te fete 
uniformity in purity, analysis and physical 
properties. 


V8 4 COMPANY 
Bellefonte Division, Bellefonte, Pa. 


ba sttE TC -)ste | Pittsburgh 


a 


| THE OHIO LEATHER CO. 


Quality Calf Leather 
LUXOR - BLACK JETTA 
KAFFORITE - KOZY - JILL JETTA 
EMBOSSED CALF - WHITE WASHETTE 


TANNERY & GENERAL OFFICES: GIRARD, OHIO 
BOSTON * NEW YORK °* ST. LOUIS * CHICAGO 





EISENDRATH rine CALF LEATHERS 


IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 
549 W. Washington Blvd. Chicago, Ill. - 


Tannery at Racine, Wisconsin 
92 South St., Bos < 


sormley Leet 29 W. 36th St., New York 
¥. Whit 


ty, Eugene Williems 








MORITE BRAND ; 


Sulphonated and Cempounded 
OILS 


WHITTEMORE-WRIGHT COMPANY, INC. 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. 


The Original ee Color 


sailor, for Splits and Suede 


(also in paste form 


PRESTO COLOR COMPANY 


WEST ALLIS 14, WIS. 





Dry Colors «+ + Finishes 


—_ 
BORAX AND BORIC ACID HAVE LONG BEEN USED IN THE TANNING AND FINISHING OF GOOD LEATHER 


SEND TODAY 


When you want BORAX 


"PROCESSING 
HEAVY 


or want BORIC LEATHER” 


nities 4° PACIFIC COAST BORAX CO. 


eee a!) 
NEW YORK «+ LOS ANGELES ©¢ CLEVELAND ¢ CHICAGO 


Distributors located in principal cities throughout the U.S.A. 


ory Bikue Re ae Pee PATA 
popyorerr cart a OF FAMOUS (20 MULE TEAM’ PACKAGE PTT 





REILLY- 
WHITEMAN- 
WALTON CO. 


M4 
| 
eh 


| Ons, | 
APA 
CONSHOHOCKEN, PA. 


J 


CHARACTER 


MANUFACTURER 


ESTABLISHED 1883 

Exclusively a Tannery Paper 
Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 


Affords complete tannery coverage, concentrated among 
tanners, chemists and buyers of materials, raw stock and 
equipment. 


Technical articles and newsworthy 
features invited for publication. 


THE LEATHER MANUFACTURER 
NEW YORK OFFICE BOSTON OFFICE 
154 Nassau St. 683 Atlantic Ave. 
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INSIDE TRACK TO BUSINESS! 


Shoe and Leather Reporter a7 


TANNERY BUYER _ 


SS THE TECHNICAL JOURNAL FOR SUPERINTENDENTS. CHEMISTS TANNERS AND BUYERS ——— 


Why run around “Robin Hood’s barn” when there’s a quick 
direct route to customers? 


The direct route to tanneries is by way of the TANNERY 
BUYER, a special monthly section of Shoe and Leather 
Reporter, made especially for and read by important execu- 
tives, superintendents, chemists, and buyers. 

Make your advertising dollars count. Use Shoe and Leather 
Reporter’s TANNERY BUYER. 


SHOE AND LEATHER REPORTER 


Executive Offices: 207 ESSEX STREET, BOSTON I1, MASS 
flices in oe CHICAGO . CINCINNATI oF WASHINGTON 
NEW YORK we MILWAUKEE 7 ST. LOUIS se LONDON, ENG 


Nalem Oil & Grease Co. 


FAT LIQUORS 
FEATURING 
CONTROLLED PENETRATION 


SALEM. MASSACHUSETTS 





service 
ARTHUR C. TRASK CO. 
TELEPHONE 4103 So. LaSalle St., Chicago 9 
BOulevard 8-2030 Ei CABLE: Actrask TELETYPE: CG1478 


STANDARD HIDE POWDER 
A material made to specifications and used internationally 


for the analysis of vegetable tanning materials 


FRANK F. MARSHALL 
RIDGWAY + PENNSYLVANIA 


KEPECO FINNALINE KEPOLAC 
EMULLO-  KEEPA-SHINE FONDO 
UNI-LAK 


(Reg. U. S. Pat. Office) 


KEPEC CHEMICAL CORPORATION 


MILWAUKEE I, WISCONSIN 





Garden State Tanning Inc. 


Pine Grove, Pa. by the Investigation of Matter”. 


The Extension of Knowledge is 


Manafacturers of This space dedicated to 


Tanners’ Council Research Laboratory 


Upholstery Leather by © Friend 


New York Office 330 Fifth Avenue 





UNION TANNERS SUGAR LIQUID, CHIPPED, BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 
UNION TANNERS SUGAR LIQUID, CHIPPED, BILLETS 


UNION STARCH & REFINING CO. 


Established 1903 
General Offices. COLUMBUS, INDIANA 
NON-FOAMING UNIFORM CLEAR NON-FOAMING 
UNION TANNERS SUGAR LIQUID, CHIPPED, BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 


BLACK BRIGHT FINISH No. 5200 


TIGHT TO WET RUBBING — YET NOT 
A LACQUER. 


FULL, DEEP BLACK COVERAGE. ALSO 
EXCELLENT FOR CUT EDGES. 


BRIGHT LUSTER WITH VERY NICE FEEL. 
(SAMPLE ON REQUEST.) 


Manufacturers 
Established 1900 of a complete line 


vCal ee villp cneesethon 


the tanning trade 
225 West 34th St., New York 1, N. Y. 
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LEATHER and 
TANNING 
MATERIALS 


CONSULTING « TESTING « RESEARCH * DEVELOPMENT 
for the 
TANNING AND ALLIED INDUSTRIES 


Specialists: Sampling and Testing of Tanning Materials 
UNITED STATES TESTING COMPANY 


INCORPORATED 
1950 Park Avenue, Hoboken, N. J. 


_ es 
for all types of 


hates 


NEWARK 
LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 
Telephone: Humboldt 5-3470 





HOWES LEATHER CO. INC. 


SOLE LEATHER 


SIDE LEATHER 


Tanners Cut Sole Division 


CUT SOLES 


BOSTON, MASS. 
ST. LOUIS, MO. CHICAGO, ILL. 


FOR THE 
VEGETABLE 
TANNED 
SOLE LEATHER 


COMPOUNDS 


TANNERS’ SUGAR 


BUFFALO EXTRACT & SUPPLY CO. 


a al 
& TANNING MATERIALS 
TESTING & RESEARCH 
Sompling in all U.S. Ports 


a ee ae 
CHEMISTS « ENGINEERS — INSPECTORS 


OR a tee eee) 


BONA ALLEN, INC. 


Buford, Georgia 


TANNERS SINCE 1873 
* 


Finest English Rein 
and Strap Leather 


Latigotan Harness Leather 


Manufacturers of genuine English 
type and full rigged hand tooled 
roping saddles. 


BEST FOR 


CHROME 
CHROME RETAN 
SOLE LEATHER 


LACTIC ACID 
+ BUFFALO, N. Y. 





NEW BOOK 
Wattle Tannin And Mimosa Extract 


npiled a 


LEATHER INDUSTRIES RESEARCH INSTITUTE 
GRAHAMSTOWN, SOUTH AFRICA 


lustrated book (205 p.p., 60 
' 
plates) vers 64 aspects of 
egarding one of the world’s 
t vegetable extracts 


rapid ta age 


PRICE 4! Post Free. ($5.90) 
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That’s the standing of LEATHER AND SHOES in the tanning industry 


The latest circulation statement shows that LEATHER AND SHOES has 
141% more paid and audited circulation among tanners (audited by the 
Audit Bureau of Circulations). That’s more than double the number of 


paid subscribers of any other magazine. 


But readership is even more important. A recent study revealed that at 


least 3500 top level executives in the tanning industry are reading 


LEATHER AND SHOES. 


Consider the facts: LEATHER AND SHOES 


. does the outstanding job in editorial service. 


. has twice the paid circulation and considerably more readership. 


. carries more than double in advertising volume. 
. does not sell advertising on its front cover. 


. is the industry’s most dynamic business paper. 


An investment in a subscription to LEATHER AND SHOES will 
pay dividends in knowledge—an investment in advertising in LEATHER 
AND SHOES will pay dividends in 


success. If you want more facts, write 

us today. 

aa & 
I ‘ 
) ene 


LEATHER AND SHOES 
300 W. ADAMS STREET 
CHICAGO 6, ILLINOIS 





Always Foremost 


SOLE and UPPER LEATHER 


ARMOUR LEATHER CO. 
Chicago Boston New York 


CONSULTING SERVICE 


Technical consultation is available for improving your leather, 
reducing your costs and developing new leathers and finishes 
More than 40 years practical application of Scientific Research 
to Leather manufacturing 


ADOLF SCHUBERT, 549 W. Washington Blyd., CHICAGO, ILL 


THE TANNERS’ COUNCIL Sol ‘T 
RESEARCH LABORATORY GVONT TENNSGS, 
University of Cincinnati born of Science is 
a chemical Process 


7” Industry — Be Prepared 


We serve the Tanning and Leather Industry Fred O'Flaherty 


through a broad program of Research. 
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MYRTAN 


A TANNING EXTRACT 


made from the wood of an Australian 
species of the Eucalyptus family. 
It contains both catechol and pyrogal- 


lol tannin, the latter predominating. 


TYPICAL A.L.C.A. ANALYSIS 


Ordinary Clarified 
TANNIN gna — , Sas 64.34 
NON-TANNIN ; « « OR 17.14 
INSOLUBLES Se ae 1.70 0.72 
WATER , ioe Sp «de 17.80 


As a retanning agent for chrome tanned leather, Myrtan 
possesses many advantages, such as smooth and strong 


grain, good color and break, as well as a round feel 


Blended into sole leather tannages, it has given better 
yields and improved color. 


TANEXCO, INC. 


549 WEST WASHINGTON 8BLVD., CHICAGO 6, ILLINOIS 


SOLE DISTRIBUTORS F THE TRADE 


U.S.A 











Mutual’s name for their basic chromic sulfate used in one-bath chrome 
tanning. Available in two grades with approximate analyses as shown 
below. 


Koreon M Koreon X 


Cr, ds 24% 25% 
Basicity (Schorlemmer) 33% 52% 


Koreon is packed in multi-wall paper bags containing 75 pounds, and in fibre drums 
containing about 325 pounds. 


SODIUM BICHROMATE POTASSIUM BICHROMATE 


MUTUAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 


99 PARK AVENUE + NEW VORK 16, N.Y. 





ee ee 


DERMABATE 
COMPOUNDS 
LIQUID EXTRACTS 


BARRENTANS 
HEMLOCK 
OAK 
MANGROVE 
WATTLE 
STAINLESS SUMAC 
ORDINARY SUMAC 
QUEBRACHO 
SPECIAL DIPPING AND BLENDED 
VEGETABLE EXTRACTS 
RAPID TAN “G” 


AMERICAN 
EXTRACT CO. 


Manufacturers of the Largest 
Variety of Vegetable Tanning Extracts 
Established 1887 
PORT ALLEGANY, PA. 


CANADIAN REPRESENTATIVES: 
MeArthur Chemical Co., Lad., 20 St. Paul St., Weat, Montreal: 73 King St 
ENGLISH REPRESENTATIVES 
Roy Wilson, Dickson, Lid., 7-6 Railway Approach, London, 8. E. 1 
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